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CHAPTER I
C a p ita l Defined
The d e f in i t io n  of c a p i ta l  has had a long and arduous ev o lu tio n ,
one th a t  i s  s t i l l  incom plete. The o r ig in  of c a p i ta l  probably  sprou ted
ro o ts  in  th e  Middle Ages where i t  meant the  “P r in c ip a l o f a money loan
(C a p ita l is  pars  d e b i t i )  in  opp o sitio n  to  the  I n t e r e s t . D u r i n g  the
d isp u te s  over w hether in te r e s t  should be charged fo r  b a rren  money, “ I t
had become apparen t th a t  the  in te re s t-b e a r in g  power o f 'b a r re n ' money
was a t  bottom a borrowed one—borrowed from the p roductive  power o f
th in g s  th a t  money could buy. Money only gave the  exchange fo rm .. . in
which the  in te re s t-b e a r in g  th in g s  passed from hand to  hand .'1 Thus c a p i ta l
2
became the  “ goods th a t  were got for'* money.
Who f i r s t  form ulated th i s  conception i s  probably s t i l l  d o u b tfu l.
However, Bohm-Bawerk gives c r e d i t  to  Turgot in  h is  R eflex ions su r la
Form ation e t  la  D is tr ib u tio n  des R ichesses published  in  1769-70. Adam
Smith in  h is  Wealth of N ations, says Bohm-Bawerk, then d iv ided  c a p i ta l
3
in to  a consumptive and p roductive  d ic h o to m y H o w e v e r  th a t  may be , the  
o r ig in  o f th e  concept i s  r e a l l y  not as im portant as  the  substance of the 
concept i t s e l f .  Following T u rg o t's  R e fle x io n s . th e  concept became a much 
debated  to p ic .  Although the road has been to rtu o u s , i t  became t r a d i t i o n -  
a l ,  fo r  the  most p a r t ,  to  include only p h y s ica l c a p i ta l  when speaking of
■^Eugen von Bohm-Bawerk, The P o s itiv e  Theory of C a p ita l (New York, 
1923), p . 2U.
2
T 1  o
2
a co u n try ’s w ea lth . That i s ,  i t  has become t r a d i t io n a l  in  s p i te  o f the 
re c u rr in g  debates on the su b je c t.
W ithin s ix  years of T urgot’s R eflex io n s . Adam Smith " . . . in c lu d e d  
in  a co u n try ’s s tock  of fix ed  c a p i ta l  ’th e  acquired and u se fu l a b i l i t i e s  
o f a l l  the  in h a b i ta n ts ’ . . . , ”1 and i t  was no t long a f t e r  h is  death  th a t  
support was forthcoming.^" For p roductive  la b o r, to  J .  S . M ill, led  to  
two p roducts! w ealth  and u t i l i t y .  U t i l i t y  he broke down in to  th re e
f
c a te g o rie s !  l )  " . . . U t i l i t i e s  fix ed  and embodied in  outward o b j e c t s . . . ? ” 
2 ) " ' . . . u t i l i t i e s  fix ed  and embodied in  human beings ? th e  labour being in  
th i s  case employed in  co n ferrin g  on human beings q u a l i t ie s  which render 
them se rv ic ea b le  to  them selves and o th ers .,”' This in c lu d es  ” . . .  a l l  
labour bestowed by any persons, throughout l i f e ,  in  improving the  know­
ledge or c u l t iv a t in g  the  b o d ily  or m ental f a c u l t ie s  of them selves or 
o th e r s ?“ 3 ) “ . . . u t i l i t i e s  no t fix ed  or embodied in  any o b je c t, bu t con­
s i s t in g  in  a mere s e rv ic e  rendered? . . . b u t  w ithou t leav ing  a permanent 
a c q u is i t io n  in  the improved q u a l i t ie s  of any person or t h i n g . . . 1" The 
"m usical perform er, actor,®  e t c . ,  a re  included  in  th i s  c la s s .  M ill 
equivocated  somewhat h e re , fo r  he then  d e c la re s  th a t  '" U t i l i t ie s  o f the 
th i rd  c la s s ,  c o n s is tin g  in  p lea su res  which only e x is t  w hile being enjoyed,
and se rv ice s  which only  e x is t  w hile being perform ed, cannot be spoken of 
6as w e a l th . . . ” By im p lic a tio n , th en , a l l  e ls e  i s  w ea lth . In a fo o tn o te
^Richard B. Goode, "Adding to  th e  S tock of P h y sica l and Human 
C a p i ta l ,” American Economic Review. XLIX (May, 1959), 14.7.
John S tu a r t  M ill, P r in c ip le s  o f P o l i t i c a l  Economy (London, 1936),
p . 46.
£
Ib id . . p . 47.
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(p . 4 7 ), however, he i s  q u ite  c le a r  in  h is  con ten tion  th a t  knowledge and
s k i l l s  should be included in  a co u n try ’s w ealth .
. . . t h e  s k i l l  o f an a r t i s a n ,  . . .  being both a d e s ira b le  
p o ssessio n , and one of a c e r ta in  d u r a b i l i ty  (not to  say 
productive  even o f n a tio n a l w ea lth ), th e re  i s  no b e t te r  
reaso n  fo r  re fu s in g  to  i t  th e  t i t l e  of w ealth  because 
i t  i s  a ttach ed  to  a man, than to  a c o a lp i t  or m anufactory 
because they  a re  a ttach ed  to  a p la c e . B esides, i f  the  
s k i l l  i t s e l f  cannot be p arted  w ith  to  a pu rchaser, the use 
of i t  may; i f  i t  cannot be so ld , i t  can be h ire d ; and i t  
may be , and i s ,  so ld  o u tr ig h t in  a l l  co u n trie s  whose laws 
perm it th a t  the man h im self should be so ld  along w ith  i t .
A ctu a lly , th e re  i s  noth ing  rev o lu tio n a ry  in  M ill’s ex p o s itio n , only  a 
re s ta tem en t o f Sm ith’s d iv is io n  o f c a p i ta l  in to  i t s  consumptive and 
p roductive  p a r t s .  However, M ill i s  very  e a re fu l here not to  s tep  on 
anyone’s p h ilo so p h ic a l toe by in s is t in g  " ' . . . t h a t  the people of a country  
a re  no t to  be looked upon as w ealth  because w ealth  e x is ts  only fo r  the 
sake of a people"' (emphasis mine).^ Although M ill may have equivocated some­
what in  th e  te x t  p ro p er, h is  second thoughts as expressed by h is  fo o tn o te  
e la r i f y  h is  p o s it io n .
Sidgwick i s  e q u a lly  c le a r  on th i s  p o in t .  He s ta te s  th a t ,  even 
though " ' . . . s k i l l  i s  no t d i r e c t ly  t r a n s fe ra b le ,  ...w e  can n ev e rth e le ss
h a rd ly  deny th a t ,  so f a r  as i t  r e s u l t s  from lab o u r, i t  may be a form of
8investm ent o f c a p ita l ." ' Yet, he does no t want com pletely to  in co rp o ra te  
i t  w ith  p h y s ica l c a p i ta l .  He p o in ts  out th a t  m a te r ia l w ealth  owned by a 
lazy  person  can be so ld  and used fo r  p roduction ; im m aterial w ealth  in  th e  
form of s k i l l s  or knowledge a lso  possessed by a lazy  person cannot be
n
'Theodore W. S ch u ltz , ’̂ Investment in  Ifens An Economist’ s View,’® 
S o c ia l S erv ice  Review. XXXIII (June, 1959), 110.
^Henry Sidgwick, The P r in c ip le s  of P o lic a l  Economy (New York, 1910), 
p . 90. ”  ~—~— '
A
so ld  and th ereb y  pu t to  p roductive  u s e , Sidgwick i s  undoubtedly r ig h t
h e re , b u t how would th i s  d i f f e r  from the  m a te r ia l w ealth , a waggon, say ,
owned by a  man of s u f f ic ie n t  means who, although  he had no use fo r  i t ,
re fu sed  to  s e l l  i t  because i t  was the waggon th a t  c a r r ie d  grandmother to
th e  cemetery? He suggests th a t  th e  la b e l  1,1‘p erso n a l capital""* be given
9to  im m ateria l w ealth  o f th i s  k in d . This to  Bohm-Bawerk was u n a d u lte r­
a ted  ,nonsense. To him, i t  was " . . . a  l i t t l e  out o f p lace  as elem ents o f 
a "stock ,"  and which, l ik e  s p i r i t s  r a s h ly  conjured , banished peace fo r  
many a long day jfrom the th eo ry  o f c a p i ta l .  C ap ita l to  him was th e  
"‘m a te r ia l means of p roduction ." '
11Along w ith  Bohm-Bawerk one would have to  p lace John Bates C lark ,
12 13F . W. T aussig ,- and Irv in g  F ish e r , to  name a fews With Sidgwick, one
1L 15would have to  p lace  Johann H einrich von Thunen,"^ F r ie d r ic h  L is t,' and
J .  S h ie ld  N ic h o lso n .^
Of th e  l a t t e r ,  L is t  was th e  most em phatic. To him " . . . t h e  "power
o f producing w ealth  i s  i n f i n i t e l y  more im portant th an  w ealth  i tse lf .* "  The
"m ental c a p i ta l  o f th e  p re se n t human race"  i s  th e  g re a te s t  form o f w ealth
9I b id . ,  p . 133 .
lO&igene von Bohm-Bawerk, og e i t . . p . 28.
^ J o h n  Bates C lark , The D is tr ib u tio n  of W ealth (New York, 1908),p . 116,
12F. W. T aussig , Wages and C a p ita l (New York, 1906), p . 37.
13 Irv in g  F ish e r , The Nature of C a p ita l and Income (New York, 1906),
p . 8 .
1AJohann H einrich von Thunen, The Iso la te d  S ta te  in  R e la tio n  to  A gri­
c u ltu re  and P o l i t i c a l  Economy. V ol. I I .  T ran sla ted  by Bernard W. Dempsey 
in  The F ro n tie r  Wage (Chicago, I960).
■^John 'Fred B e ll , A H is to ry  of Economic Thought (New York, 1953 ), p , 310,
• ^ J .  S h ie ld  N icholson, P r in c ip le s  o f P o l i t i c a l  Economy (London, 1902 ) 
V ol. I I .
17of any co u n try . Nicholson f e e ls  lik ew ise  and claim s th a t  “The p r in c ip a l
reason  why a c iv i l iz e d  n a tio n  can so soon reeover from th e  e f fe c ts  o f a
d e v a s ta tin g  war i s  to  be found in  th e  acquired  s k i l l  o f th e  in h a b ita n ts  
18
. . . "  However,, he , l ik e  Sidgwick, f e e ls  i t  should no t be inco rporated  
w ith  p h y s ic a l c a p i ta l  and, to  avoid confusion , should be c a lle d  “p erso n a l 
or im m aterial1® c a p i ta l .
The f a th e r  o f modern economics, A lfred M arshall, undoubtedly exer­
c ised  con sid e rab le  in flu en ce  in  r e je c t in g  human c a p i ta l  ( s k i l l s  and 
knowledge) from th e  concept o f w ea lth . He f e l t  th a t  “ . . .o n ly  those classes 
o f w ealth  th a t  a re  commonly bought and so ld  in  the  market place'® should be 
considered  a s  c a p i ta l .19 He m aintained th a t  '"According to  th e  o ld er E ng lish  
t r a d i t io n s  c a p i ta l  c o n s is ts  o f those th in g s  which a id  or support labour 
in  p roductions o r ,  as has been sa id  more r e c e n tly ,  i t  c o n s is ts  of those
th in g s  w ithou t which p roduction  could not be c a rr ie d  on w ith  equal e f f i -
20
cieney , b u t which a re  no t f re e  g i f t s  of nature.'® He then  proceeds to  
use th i s  d e f in i t io n  to  r e fu te  th e  d is t in c t io n  between consumptive and 
p roductive  c a p i ta l ,  claim ing th a t  the  sum t o t a l  o f c a p i ta l  e x is t in g  a t  any 
one time i s  th e  sum t o t a l  o f the e x is t in g  m a te r ia l  w ealth  a t  th a t  tim e.
For a l l  of M a rsh a ll 's  p e r s p ic a c ity , he seems to  have attem pted to  obfuscate 
th e  issu e  by th i s  l a t t e r  s ta tem en t. For as M ill has c le a r ly  shown in  h is  
fo o tn o te  above, a l l  o f M arsh a ll 's  q u a l i f ic a tio n s  a re  met except th e
■^John Fred B e ll , op. c i t .
• ^ J .  S h ie ld  Nicholson, op. c i t . ,  p . 95.
^T heodore W. S ch u ltz , pp c i t .
^ A lf r e d  M arshall, P r in c ip le s  o f Economics (London, 1920), p . 788.
6
m a te r ia l a sp ec t which M ill has shown to  be in v a lid .
D esp ite  M a rsh a ll 's  con ten tion  on the  m a tte r, fo r  reasons he never
s a t i s f a c t o r i l y  e x p la in s , the  w eight o f  h i s to r i c a l ,  th e o r e t ic a l  thought
seems to  suggest th a t  human c a p i ta l  in  the form of knowledge and s k i l l s
i s  p a r t  o f a c o u n try 's  w ea lth . A le g itim a te  q u es tio n , then/w ould be to
ask why the  n eg lec t of th i s  f a c to r  u n t i l  re c e n t tim es. No doubt p a r t  o f
the  answer, as Johnson m ain ta in s, to  why the c la s s ic a l  t r i p a r t i t e
concept o f lan d ,, la b o r, and c a p i ta l  rem ains
...embedded in  th e  th eo ry  of d is t r ib u t io n  seems to  be 
th a t  economi s t s  accep t th e  c la s s ic a l  no tion  of labour 
as a unique o r ig in a l  f a c to r  of p roduction , d i s t i n c t  
on the  one hand from o th e r o r ig in a l  f a c to rs  in  the shape
o f n a tu ra l  re so u rc e s , and on the  o ther hand from produced
means of p roduction  in  th e  shape of c a p i ta l  goods. This 
acceptance i s  ex p la in ab le  by th e  i n s t i t u t i o n a l  f a c t  th a t  
dem ocracies ex p ress ly  p ro h ib i t  m arkets in  human c a p i ta l  
(so th a t  only the  se rv ic e s  of labour a re  m a rk e te d ...)  
and a lso  by th e  l ib e r a l  a n th ro p o c e n tr ic ity  o f s o c ia l  
sc ience  and the  s te reo ty p ed  concept o f 'la b o u r ' employed 
in  s o c ia l i s t  p o l i t i c a l  ph ilosophy .21
This i s  m anifested  in  our le g a l  and p o l i t i c a l  i n s t i t u t i o n s .  He contends 
th a t  th e  old  c la s s ic a l  t r i p a r t i t e  concept should a l l  be lumped ™. . . to ­
g e th e r as item s of c a p i ta l  equipment, c rea ted  by p a s t investm ent and
22ren d erin g  c u rre n t se rv ices  to  p roduction ."’ This need not d e s tro y  the  
in co m e-d is tr ib u tio n  th eo ry  of th e  c la s s ic a ls ,  he m ain ta in s, b u t would 
h e lp  to  e lu c id a te  i t .  . The p r ic e  o f a f a c to r  can s t i l l  th e o r e t ic a l ly  be 
d iv id ed  in to  two p a r ts s  . the payment necessary  to  keep the f a c to r  in  
e x is te n c e  ...c o rre sp o n d in g  to  th e  c la s s ic a l  n o tio n  o f 'w ages' 5 and a
21Harry G. Johnson, '"The P o l i t i c a l  Economy of Opulence,'* Canadian 
Jo u rn a l o f Economics and P o l i t i c a l  S c ience . XXVI (November, I9 6 0 ), 561.
22Ibid. ,  p . 562.
su rp lu s  above th a t  necessary  payment, a r is in g  from s c a rc i ty  o f the  fa c to r
23
and corresponding to  th e  c la s s ic a l  no tio n  of " r e n t , • "
One o f th e  most p r o l i f i c  contemporary w r ite rs  in  the  f i e ld  o f human
c a p i ta l ,  T„ W. S ch u lte , g ives th re e  reasons why human c a p i ta l  has been
24,
neg lec ted  in  th e  f ie ld  o f economics % l )  th e  te n a c i ty  o f the  c la s s ic a l  
t r i p a r t i t e  concept helped to  f o i s t  on to  lab o r the  a t t r ib u te  o f homo­
g e n e ity . Even today th e  most noted female economic th e o r is t ,  Joan Robinson,
p C
s t i l l  " . . . t a k e s  her lab o r pure and s tra ig h t." '' 2 ) u n t i l  f a i r l y  re c e n t
tim es, s t a t i s t i c s  on hourly  earn ings and p r ic e s  were so inadequate th a t  no
one could t e l l  fo r  su re  whether r e a l  wages had f lu c tu a te d  or n o t. When i t
became apparen t th a t  r e a l  wages had r i s e n ,  the  r i s e  was sm all and a t t r ib u te d
to  o th er f a c to r s .  Consequently, lab o r was ca lc u la te d  as "manhours worked,'8
as homogeneous u n its  o f im put. 3 ) S chu lte  claim s th a t  a more com pelling
reason  was the "'conventional r e s t r i c t io n  of the concept o f c a p i ta l '8 fo r
which he g ives M arshall the  g re a te r  c r e d i t .  He a s s e r ts  th a t  F is h e r 's
d e f in i t io n  was a l l - in c lu s iv e  and should be used , b u t here  he i s  obv iously
wrong. F ish e r d e fin es  c a p i ta l  as being th e  "i.„ .q u a n t i ty  o f w ealth  e x i s t -
26ing  a t  an in s ta n t  o f time"' and w ealth  as having the a t t r ib u te s  o f being
27
"'m a te r ia l18 and " owned."1 * . . . th e re  i s  no advantage," F ish e r d e c la re s , "bu t
28much d isad v an tag e9 in  inc lu d in g  any 1 im m ateria l0 elem ents in  w e a lth .1®
23 Ib id .
^T heodore  ¥ .  S ch u ltz , op c i t .
2 5lb id .
26 I rv in g  F ish e r , op. c i t . ,  p . 66 .
2 ^ I b id . ,  p . 8 .
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Renewed I n te re s t
The renewed in te r e s t  in  human c a p i ta l  in  th e  l a s t  few years more 
than  l ik e ly  stems from two main so u rces . F i r s t ,  as S chu ltz  im p lies , 
n a tio n a l s t a t i s t i c s  have been re f in e d  to  th e  p o in t where a  h i s to r i c a l  
a n a ly s is  o f th e  development o f th e  American economy has become p o s s ib le .
The a n a ly s is  re v e a ls  th a t  some fa c to r  o ther than  th e  in c rease  in  
conven tional labo r and p h y s ica l c a p i ta l  in p u ts  helped to  c o n tr ib u te  to  
the  growth o f th e  economy to  i t s  p re sen t le v e l .  Put ano ther way, the  
growth in  ou tpu t cannot be explained  by th e  in p u ts  o f conven tional lab o r 
and p h y s ic a l c a p i ta l .  Second, th e  p re sen t in te r e s t  in  developing the 
underdeveloped a reas  o f the  world has in te n s if ie d  th e  search  fo r  so lu tio n s  
to  development problem s. Quite obviously , th ese  two reasons do no t e x is t  
in  i s o la t io n ,  A thorough knowledge of th e  development p rocess as h i s t o r i ­
c a l ly  m ainfested  by th e  American economy would Also help  as a guide fo r  
f u r th e r  development and, although not d i r e c t ly  tra n sp o r ta b le  to  under­
developed a re a s , would go f a r  in  so lv ing  many of th e i r  development problem s. 
In  r e l a t io n  to  the  f i r s t  source above, in  the  l a s t  te n  years in te n ­
s iv e  work has been done on p ro d u c tiv ity  tren d s  in  th e  United S ta te s .  Such
29  30 o teconom ists as Moses Abramovitz, Solomon F a b ric a n t, Andrew Gunder Frank,
29mos6S Abramovitz, *®Resource and Output Trends in  th e  United S ta te s  
S ince 1870, n American Economic Review, XL7T (May, 1956), 5~23,
•^Solomon F a b ric a n t, Basie F acts on P ro d u c tiv ity  Change (New York,
1959)o
^Andrew Gunder R?ank, "'Human C ap ita l and Economic Growth, 19 
Economic Development and C u ltu ra l Change, V III (January , I9 6 0 ), 170-173,
32 33John W. K endrick,-' Simon Kuznets, D aniel Creamer, and S erg ei P.
3 /
Dobrovolsky, ^  have completed s tu d ie s  th a t  s tro n g ly  suggest th a t  some
l i t t le -u n d e r s to o d  f a c to r  ha#; been lu b r ic a tin g  th e  p roduction  p ro cess .
A study  done q u ite  e a r ly  by Kuznets (1952) on o u tp u t-lab o r r a t io s
fo r  the  period  1869-78 to  1939-4-8 in d ic a te s  th a t  p ro d u c tiv ity  in  the
economy as a whole has been dec id ed ly  in c re a s in g . The percentage of the
lab o r fo rce  to  t o t a l  p o p u la tio n  ro se  from 3 3 .1  per cen t in  1869-78 to
44-S.2 p er cen t in  1939-4.8. The NIP per worker ro se  from $654- to  $1,786 
35in  1929 p r ic e s .  Thus, ou tpu t has r is e n  about f iv e  tim es as f a s t  as has 
th e  lab o r , fo rc e  (34- per cent r i s e  in  the lab o r fo rc e  to  173 per cen t r i s e  
in  p ro d u c t) . Among th e  p o ss ib le  reasons fo r  th i s  in c re a se , Kuznets
m entions the  in c re a s in g  percen tage o f workers in  the  lab o r fo rc e  in  th e i r
' * 36more p roductive  age, b e t te r  h e a l th ,  more t r a in in g  and ed u ca tio n . Those
below 20 and above 150 years o f age in  the lab o r fo rce  dec lin ed  from 27 to  
22 per c e n t. He emphasizes th e  case fo r  education  and t r a in in g .  ®The 
p ro p o rtio n  of th e  lab o r fo rc e  c la s s i f ie d  under ed u ca tio n a l and o th e r p ro fe s ­
s io n a l a c t i v i t i e s  increased, from 2 .6  per cen t in  1870 to  7 .5  p er cen t in
32) John W. Kendrick, '"P ro d u c tiv ity  Trends % C ap ita l and Labor,'* Review 
o f Economics and S t a t i s t i c s . XXXVIII (August, 1956), 24.8-257.
33Simon Kuznets, "Q u an tita tiv e  Aspects o f the  Economic Growth of 
N a tio n s,1® Economic Development and C u ltu ra l Change, IX, P a r t I I  (Ju ly , 19.61).
3% )aniel Creamer, and S erg e i P . Dobrovolsky, C ap ita l in  M anufacturing 
and Mining (P rin ce to n , I960).
35-"Simon Kuznets, e d i to r ,  Income and Wealth o f th e  United S ta te s  
(B altim ore, 1952), p . 70.
36rbido. p. 76.
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194-0 | amd, more im portan t, th e  p ro p o rtio n  of u n sk ille d  lab o r d ec lin ed  from
3736 per cen t in  1910 .. to  26 p er cen t in  1940. “
Abramovitz p re sen ts  d a ta  dem onstrating th a t  th e  NNP per c a p ita
in creased  fo u r tim es w hile popu la tion  in creased  only th re e  tim es b u t i s
unable to  account fo r  th i s  r i s e  by using  conventional in p u ts  of lab o r and
38
c a p i ta l .  He p re se n ts  two p o s s i b i l i t i e s .  F i r s t ,  tak in g  the  economy as
a whole, economies o f sca le  may be o p e ra tin g . Second, th e  improvement in
q u a l i ty  o f the  in p u ts  lab o r and c a p i ta l  have no t been taken  in to  account,
which would u n d e rs ta te  th e i r  co n tr ib u tio n s  to  o u tpu t.
Solomon F ab rican t has computed p ro d u c tiv ity  on se v e ra l d i f f e r e n t
bases fo r  the  period  1889 to  1953. The annual in c rease  in  p ro d u c tiv ity ,
so determ ined, ranges from 2 .3  per cen t to  a low of 1 .5  p e r c e n t. “A
measure o f p ro d u c tiv ity  fo r  th e  p r iv a te  economy th a t  compares ou tpu t not
only  w ith  lab o r i n p u t . . .b u t  a lso  w ith  ta n g ib le  c a p i ta l ,  each w eighted by
39th e  market value of i t s  s e rv ic e s , g rew ...ab o u t 1 .7  per cen t per annum,“ 
Consequently, “Each y e a r1 s in c rease  in  p ro d u c tiv ity  accounted, on the 
average, f o r  about h a l f  of th e  yearns in c rea se  in  p ro d u c t.'* ^  He m entions 
as a p o ss ib le  s o lu tio n  to  th e  m ystery th e  ever “g re a te r  s c a rc i ty  o f lab o r 
r e la t iv e  to  capital®  and th e  improvement -th a t has taken  p lace  in  th e  q u a lity  
of labo r
37I b id .„ p . 77.
38Moses Abramovitz, og. c i t . . p . 12. 
39solomon F a b ric an t, op. c i t . . p . 3 -4 . 
^° I b id . .  p . 18.
^ •Ibid.o p. 29-30.
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In  th e  p a s t ,  i t  was thought th a t  as p h y s ica l c a p i ta l  became more 
abundant r e l a t iv e  to  land and la b o r , i t  would be used in  '"g rea te r ’d ep th , 1"1 
and, consequently , the  c a p ita1 -o u tp u t r a t i o  would grow ever la r g e r .  How­
e v e r, as th e  f ig u re s  above suggest and th e  c a p ita l-o u tp u t r a t io s  p resen ted  
by Creamer and Dobrovolsky in  th e i r  '"TABLE I I 'l: below show, th e  opposite  
has in  f a c t  been th e  ease fo r  a t  l e a s t  th e  l a s t  f o r ty  y e a rs . That i s ,  
c a p ita l-o u tp u t r a t io s  have been d ecreasin g  (notes and sources no t shown).
R atio s  o f C a p ita l to  Output and to  Value Added, S e lec ted  V alu a tio n s, 
A ll M anufacturing, S e lec ted  Years, 1880-1953
Benchmark'
Years
R atio  Of
C ap ita l 
(book va lue) 
to  Output 
(C urrent p r ic e s )  
.......... (1)
C ap ita l 
to  Output 
(1929 p r ic e s )- 
(2)
C ap ita l 
to  Output 
(C urrent p r ic e s )  - 
(3)
C ap ita l 
to  Value Added 
(1929 p r ic e s )  
(A)
1880 0.528 0.5A7 0.A89 1.506
1890 0.679 0.730 0.670 1.651
a e a o
19 OA
o e o o o
0.815
e o o o e
0.891
c o o o a
n .a .
a 0 a e e
2.093
1909 0.851 0.967 0.900 2.309
1914 0.89A 1.008 n .a . 2.A60
1919 0.688 1.022 0.873 2.555
1929 0.829 0.885 0.867 2.020
1937 0.7AA 0.7A1 0.787 1.809
19A8 0.532 0.609 0.621 1.550
1953 0.570 0.590 n .a . n .a .
The tre n d  and th e  v a r ia t io n s  in  th e  tre n d  a re  very  s im ila r  to  s tu d ie s  done
A3by Kuznetso A b strac tin g  from th e  economies of s c a le ,  th e  above 
ta b le  in d ica te d  a co n tin u a l change has been tak in g  p lace  in  th e  l a s t  4-0 
years e i th e r  in  th e  q u a l i ty  o f lab o r or c a p i ta l  in p u ts , or b o th . I f  an 
improvement in  the  q u a li ty  o f c a p i ta l  i s  viewed as th e  c u lp r i t  , the
/2
D aniel Creamer and S erg ei P. Dobrovolsky, op. c i t . . p . AO.
A3Simon Kuznets, mQ uantative Aspects o f th e  Economic Growth of 
N ations,'" pp . c i t .
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m ystery i s  s t i l l  l e f t  unsolved, fo r  ano ther q u estio n  im m ediately a r i s e s .
Is  th i s  improvement m erely a f r e e ,  unearned, bu t b e n e f ic ia l  r e s u l ta n t  of 
economic development? The d e r iv a tio n  o f th is  improved q u a l i ty  has never 
been s a t i s f a c t o r i l y  probed except in  so f a r  as recogn iz ing  th a t  techno­
logy i s  considered as somehow c o n tr ib u tin g  to  the  brew.
Technology to  Samuelson means " b e t te r  know-how, b e t te r  ap p lied  
sc ie n ce , b e t te r  economic laws and customs, b e t te r  management, and b e t te r
AAwork methods."1 Technology is  made p o s s ib le , he c laim s, p a r t ly  because 
of " th e  r e l a t iv e  abundance of c a p i ta l  goods—of man-made machinery, 
m a te r ia ls ,  and p la n ts ."  Now th e re  seems to  be th e  p o s s ib i l i ty  th a t  
Samuelson has the  c a r t  before the h o rse , or a t  l e a s t  even w ith  th e  h o rse .
He ex p la in s  the  m an ife s ta tio n s  o f technology bu t begs th e  q u es tio n  o f 
th e  o r ig in  o f technology. Could he a lso  be ta lk in g  about feed-back? 
"B e tte r  know-how, b e t te r  ap p lied  sc ien ce , b e t te r  economic laws and customs, 
b e t t e r  management, and b e t te r  work methods" seemr to  be more a p t  to  o r ig i ­
na te  from education  of some type than from any p lace  e ls e .  The sequence 
should be from b e t te r  education  to  b e t te r  technology to  b e t te r  machines 
and then a feed-back  to  b e t te r  education . B e tte r  machines u s u a lly  mean 
new and more e f f i c i e n t  machines which re q u ire  more know-how to  o p e ra te .
Kuznets g ives a s l ig h t ly  d i f f e r e n t  d e f in i t io n  to  technology . 
Technology g e n e ra lly  goes through s e v e ra l phases on i t s  road to  improving 
the  l o t  o f man. "While th ese  can be seen as successive  phases—from 
d isco v ery  to  in v en tio n  to  innovation  to  improvement to  spread—th e re  i s
LLPaul A. Samuelson, Economics (New York, 1961), p . 615.
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a lso  a feed-back  e f f e c t .  The spread o f Innovations may favor fu r th e r
4-5in v e n tio n s , and th e  l a t t e r  may s tim u la te  fu r th e r  d isco v e ry ."  E v iden tly , 
the  "'spread" phase (d if fu s io n  throughout in d u s try )  need no t n e c e s sa r i ly  
fo llow  th e  "improvement"' phase. I t  a lso  could fo llow  th e  "innovation** 
phase. However th a t  may be, Kuznets f e e ls  th a t  th e re  a re  two major
4-6
'"bo ttlenecks" which r e ta rd  or p reven t th e  s h i f t s  from phase to  phase. . 
F i r s t s
(a) Many major in v en tio n s , i f  th ey  a re  to  become su c c e ss fu l 
in n o v a tio n s, demand heavy c a p i ta l  investm ent—both in  m a te r ia l 
goods and in  the  t ra in in g  of th e  lab o r fo rc e . M a te ria l c a p i ta l  
i s  necessary  to  channel p ro p e rly  the  new power in  i t s  a p p lic a ­
t io n  to  i n t r i c a te  ends, and an educated and s k il le d  lab o r fo rce  
i s  in d isp e n s ib le  in  o p era tin g  complex machinery and p roductive 
p ro c e sse s , (b) Innovations, by d e f in i t io n ,  re p re se n t something 
new and re q u ire  en trep ren eu ria l ta le n ts  and s k i l l s  to  overcome a 
s e r ie s  o f unexpected o b s ta c le s , (c) Much depends upon the 
responsiveness o f th e  would-be u se rs  of th e  new products or 
p rocesses who a re  to  be f i n a l  judges of th e  p o te n t ia l  tech n o lo g i­
c a l  changes to  be adopted fo r  wide spread use and hence fo r  mass 
p ro d u c tio n .
Seconds D iscoveries tend to  become concen tra ted  in  only a few f i e ld s .
This i s  because th e re  a re  sim ply not enough i n t e l l e e t u / a l  and m a te r ia l 
re so u rces  a v a ila b le  to  spread th e  new knowledge around to  a l l  f ie ld s  and 
because only  a few f ie ld s  stand out as "'most p rom ising .1" Wow n o tic e  th a t  
in  both  types o f "b o ttlen eck s"  human c a p i ta l  p lays an a ll- im p o r ta n t p a r t  
in  dec id ing  w hether a "b o ttlen eck "  w i l l  in  f a c t  e x i s t ,  l e t  alone th e  p a r t  
i t  p lays in  the  i n i t i a t i o n  of the  phases.
In  Adam Sm ith"s day, th e  a b i l i t y  to  conceive, c o n s tru c t, and operate  
p h y s ic a l c a p i ta l  unquestionab ly  came befo re  th e  c a p i ta l  goods them selves.
£5Simon K uznets, S ix  Lectures on Economic Growth (Glencoe, I l l i n o i s ,  
1959), p 0 31 “  ““
^ I b i d . ,  p , 31- 32 ,
u
Today, t h i s  i s  ju s t  as t r u e .  However, the necessary  a b i l i t y  to  so conceive,
c o n s tru c t, and o p era te  modern c a p i ta l  alm ost in v a r ia b ly  re q u ire s  a g re a t
d e a l more investm ent in  some type of education  than was tru e  in  Sm ith5s
day. I t  seems reasonab le  to  assume, th en , th a t  the  "'capital®  f ig u re  in
c a p ita l-o u tp u t r a t io s  has been underweighted and should a lso  include th a t
p o rtio n  o f human c a p i ta l  th a t  has been invested  in  educa tio n . When lab o r
i s  being considered as an in p u t, i t  seems reasonab le  to  assume th a t  t h i s
f ig u re  i s  lik ew ise  underw eighted. Like p h y s ica l c a p i ta l ,  lab o r comes with
v ario u s  amounts invested  in  i t ,  and th i s  should be taken  in to  co n sid e ra tio n .
I f  c a p i ta l  i s  defined  in  th e  u su a l, narrow way, i . e . .  " c o n s tru c tio n ,
p ro d u cers5 du rab le  equipment, in v e n to r ie s , and the  balance of claim s
a g a in s t fo re ig n  c o u n tr ie s ,"1 Kuznets f e e ls  th a t
. . . t h e  c a p ita l-o u tp u t r a t i o  can change ap p rec iab ly  w ith in  two or 
th re e  decades on a counrtywide s c a le , and even more r a p id ly  fo r  
d i s t i n c t  in d u s t r ia l  s e c to rs .  Such changes re v e a l th a t  id e n t ic a l  
v a lu es o f c a p i ta l ,  in  th e  narrower d e f in i t io n ,  can c o n tr ib u te  to  
w idely  d i f f e r e n t  amounts of product-?—even to  se c u la r  le v e ls  o f 
cap ac ity  u t i l i z a t i o n .  The key i s  no t in  the p h y s ica l s tock  of 
p la n t and equipment? i t  i s  in  la rg e  p a r t  in  the  c a p i ta l  in v ested  
in  human beings and th e  whole economic and s o c ia l  s tru c tu re  th a t  
co n d itio n s  th e  use of p la n t  and equipment.
C a p ita l should be defined  as  a l l  those to o ls  used fo r  p roduction .
. . . t h e  d e f in i t io n  u s e d . . . i n  most s t a t i s t i c a l  measurements i s  
too  narrow ; i t  should in c lu d e . . . a l l  goods in  th e  hands of 
consumers and a l l  re so u rces  ( in  th e  form of edu ca tio n , t r a in in g ,  
e tc )  th a t  can make fo r  a more e f f i c i e n t  lab o r f o r e e . . .^ -'
I^ank p re sen ts  an in te re s t in g  a d d it io n a l  b i t  o f evidence h e re .
Although he uses a d i f f e r e n t  f ig u re  (2 p er cen t) fo r  th e  p ro d u c tiv ity  gain
in  in d u s try  th an  F a b ric a n t does, h is  f ig u re  of 1 per cen t fo r  a g r ic u l tu re
^S im on Kuznets, ^P opu lation , Income and Capital,'®  Economic P ro g re ss , 
e d i to r ,  Leon H. Dupriez (Louvain, 1955), p . 39.
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i s  g e n e ra lly  accep ted . He then asks why th i s  d if fe re n c e . He d isco u n ts  
d iffe re n c e s  in  te c h n o lo g ic a l changes and economies of s c a le , concluding 
w ith  ed u ca tio n . Q u a n tita tiv e ly  and q u a l i ta t iv e ly ,  the  in d u s t r ia l  se c to r  
o f the  n a tio n  o b ta in s  the l i o n ’s sh a re . Moreover, much of the  - education  
l i s t e d  as a g r ic u l tu r a l  i s  in v a lid  because of the. c o n tin u a l m ig ra tion  from
/  g
r u r a l  to  urban c e n te r s .  On f i r s t  thought, i t  seems reasonable  to  assume 
a lso  th a t  m ig ra tion  would be more a p t to  be undertaken  by th e  b e t te r  
educated r u r a l  p o p u la tio n .
Frank a ttem p ts  to  b u ttre s s  h is  education  th e s is  f u r th e r .̂ "9 The 
United S tates made g re a te r  economic p rog ress  than  did  Europe in  th e  19th 
cen tu ry , he c laim s, because of the  im m igration of th e  r e l a t iv e ly  more 
s k i l le d  to  th e  United S ta te s  from Europe. Also, A rgentina, B ra z il , C h ile , 
and Uruguay in  South American and Mexico in  L a tin  America a re  advancing 
f a s t e r  than any o f the o ther co u n trie s  in  those a re a s . This he a t t r ib u te s  
to  th e  h ig h er r a t i o  o f European immigrants in  th e  f i r s t  fo u r , w hile in  
Mexico, the  h ig h es t r a te  of l i t e r a c y  growth has taken  p la c e .
Z.8^ Andrew Gunder Frank, op. c i t . ,  p . 172. 
^9 Ib id .
CHAPTER II
Investm ent in  Human C ap ita l
I t  seems to  be a tru ism  th a t  a country  w ith  a high le v e l  o f income
a lso  has a h igh le v e l  o f educa tio n . The q u e s tio n , th en , would be whether
50
th e  former is-a^eau se  of th e  l a t t e r  or depends upon the  l a t t e r .  In the  
p a s t ,  the g en e ra l consensus has been, more o fte n  than  n o t, th a t  h igh  in ­
come comes f i r s t .  This has been so because people looked upon education
as a consumptive good. However, a g re a t d ea l th a t  fo rm erly  has been
considered as being in  the umbra of consumption should, in  r e a l i t y ,  be 
considered  as  investm ent—investm ent in  human c a p i ta l .  That i s ,  to  the 
ex te n t th a t  education  r e s u l t s  in  h ig e r  income, i t  should be considered  as 
an investm ent. A word should probably  be sa id  here to  a n e s th e tiz e  the
a n th ro p o c e n tr ic s . The idea o f education  being an investm ent “ . . . i n  no way
51d e tra c ts  from or d isp arag es  th e  c u l tu ra l  co n tr ib u tio n s  of ed u ca tio n ."1 
Education can r e s u l t  in  bo th—a h igher income and a more advanced c u ltu re .  
Only th e  economic consequences of an education  a re  being considered h e re .
U nquestionably, the concept o f m arginal a n a ly s is  has a t  l e a s t  an 
im p lic i t  co u n te rp a rt in  conven tional, rea l-w o rld  in p u ts . Investm ent in  
lan d , la b o r , and c a p i ta l  i s  c a r r ie d  to  the  p o in t where th e  m arginal revenue 
o f product equals th e  m arginal c o s t.  Why would th e  m arginal a n a y ls is  
concept no t be j u s t  as tru e  fo r  an in d iv id u a l considering  education  as an
50 -Theodore W. S ch u ltz , "Education and Economic Growth," S o c ia l 
Forces In flu en c in g  American E ducation, P a r t  I I  (Chicago, 1961), p . 4-6.
51I b id . ,  p , 51.
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investm ent in  h im self?  A ll the  above d a ta  s tro n g ly  suggest th a t  education  
can be looked a t  in  t h i s  way, On p u re ly  economic grounds, the above d a ta  
a lso  suggest th e  re tu rn s  from such human investm ent a re  co n s id e rab le .
52There a re  f iv e  major f ie ld s  in  which investm ent enhances human c a p i ta l :
. . . ( l )  h e a lth  f a c i l i t i e s  and s e r v i c e s . . . ;  (2 ) o n -th e -jo b  
t r a in i n g . . . ;  (3 ) fo rm ally  organized education  a t  the  
elem entary , secondary, and h igher le v e ls ;  (A) study 
programs fo r  a d u lts  th a t  a re  not- organized by f irm s, 
in c lu d in g  ex ten sio n  programs n o tab ly  in  a g r ic u l tu r e ;
(5 ) m ig ra tion  o f in d iv id u a ls  and fa m ilie s  to  a d ju s t  to  
changing job o p p o r tu n itie s .
Before any q u a n ti ta t iv e  f ig u re  can be g iven to  the  re tu rn s  from investm ent
o f th i s  ty p e , some n o tio n  of co s ts  must be known. “ (3 )'* w i l l  be d iscu ssed
f i r s t ,  then  ,,(2 ),"' ™ (4 ) , ” ® (5 ) , ™ and '* (!)“ in  th a t  order to  in d ic a te ,  i f
noth ing  e l s e ,  th e  magnitude of th ese  types of investm ent in  human c a p i ta l .
Formal E ducation . In form al education , co s ts  can be thought o f as
comprised of two main elem ents—o p p o rtu n ity  co s ts  and d i r e c t  co s ts  in  the
way of p la n t and o p era tio n  expenses. S chu ltz  has computed th e  t o t a l  co st
made in  investm ent in  education  in  th e  United S ta te s  from 1900 to  1956 v ia
53th e se  two components.
For elem entary  s tu d e n ts , i t  was assumed th a t  o p p o rtu n ity  c o s ts  do
not e x i s t .  The major reaso n  fo r  th i s  assum ption i s  s im p lic i ty  and the
p a u c ity  of d a ta .  I t  c e r ta in ly  was no t tru e  in  1900, as Schu ltz  p o in ts  out,
because th e  o p p o rtu n ity  co s ts  o f elem entary  s tu d en ts  fo r  the  then  a g r ie u l -
5 Lt u r a l  n a tio n  was probably  a s ig n i f ic a n t  f ig u re .  Even today, i f  d a ta  were 
.52 •
Theodore W„ S ch u ltz , '^Investment in  Human Capital,'®  American 
Economic Review. LI (March, 1961), 9»
53
Theodore W. S ch u ltz , ™Capital Formation by Education,™ Jo u rn a l o f 
P o l i t i c a l  Economy. LXVIII (December, I9 6 0 ).
54Ibid.„ p . 573.
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a v a ila b le ,  th e re  i s  th e  p o s s ib i l i ty  o f th e  f ig u re  being s ig n i f ic a n t ,  p a r t i ­
c u la r ly  in  the  South. A b strac tin g  from th e  opportu n ity  c o s t,  th e  assumption 
th a t  elem entary  education  i s  p u re ly  consumption a lso  does no t hold w ate r, 
fo r  th e  S t a t i s t i c a l  A bstract o f the United S ta te s . 1959. Table 14.0, p . 110, 
shows th a t  th e  median income of males who were elem entary g raduates was 
$4.92 to  $551 more than  those who had only 5 to  7 years o f schoo ling . In 
a r r iv in g  a t  an opportu n ity  f ig u re  fo r  those  above th e  elem entary le v e l ,  i t  
was assumed th a t  a f ig u re  can be estim ated  by measuring th e  average income 
of young a d u lts  o f comparable age and sex who do no t a tten d  sch o o l. Here, 
to o , q u a l i f ic a t io n s  a re  in  o rd e r. Young a d u lts  no t a tte n d in g  school w ith  
year-around jobs probably g e t a h igher wage. However, t h i s  tends to  be 
o f f s e t  by s tu d en ts  who have p a rt-tim e  jobs w hile a tte n d in g  school.. There 
rem ains th e  f in a l  p o s s ib i l i ty  th a t  those  s tu d en ts  a tten d in g  school would 
average a h igher wage due to  su p e rio r a b i l i t y  i f  they  were no t a tte n d in g  
school than  would th e  n o n -s tu d en ts . L iving co s ts  were no t tak en  in to  
co n s id e ra tio n  b u t assumed to  be th e  same w hether a tte n d in g  school or n o t.
The earn ings s tu d en ts  forego were based upon 1949, computed in  weeks,
then  expressed ,l!in  ea rn in g s-eq u iv a len t weeks of workers in  m anufacturing„"1
On th e  average, h igh school s tu d en ts  forego about 11 weeks and s tu d e n ts  in
h ig h er education  about 25 weeks of e a rn in g s . One r a th e r  se rio u s  l im ita t io n
should be noted here in  using  1949 as  a base y ea r. During th e  period  under
study , th e  school term  fo r  ages 5 through 17 has been increased  by about
60 per c e n t. D ata, though, a re  not a v a ila b le  to  make p o ss ib le  se p a ra tio n
of elem entary  from secondary in s tru c t io n .  S chu ltz  f e e ls  th a t  most of t h i s
55in c rea se  has taken  p lace  a t  th e  elem entary le v e l .  Yet, th e  weeks of
55Ib id . .  pp. 574=5.
earn ings foregone by secondary s tu d en ts  a re  over-w eighted to  th e  e x te n t
th a t  th e  in c rease  has taken  p lace  in  secondary education  and must rem ain
a s  a l im itin g  f a c to r  to  th e  v a l id i ty  o f t h i s  assum ption.
Under th e se  assum ptions, foregone earn ings comprise a su rp r is in g
p o r tio n  of the  t o t a l  c o s t.  For high schoo l, “ . . . t h e y  were 73 per cen t
in  1900 and 60 per cen t in  19565 the  two low years were 1930 and 194-0 ,
56when th ey  f e l l  to  59 and 58 per cent o f t o t a l  c o s ts . 1,1 For h igher educa­
t io n ,  th e  f ig u re s  were as  fo llo w s : *1900 and 1910, 50 p e r c e n t, 1920,
63 per c e n t, 1930 and 194-0, 4-9 p er e e n t, 1950, 60 per c e n t, 1956, 59 per
c e n t. . .F o r  a l l  le v e ls  o f education  to g e th e r , earn ings foregone were 26
57per cen t o f t o t a l  c o s ts  in  I960 and U3 per cen t in  1956."' The downward 
tre n d  in  secondary education  as  co n tras ted  w ith  th e  upward tren d  in  h igher 
education  should be no ted . The downward tren d  in  secondary education  i s  
p robably  th e  r e s u l t  o f more r a p id ly  r i s in g  d i r e c t  co s ts  r e la t iv e  to  th e  
demand fo r  lab o r fo r  young a d u lts  of high school ag e . Child lab o r laws 
have undoubtedly aggravated  th i s  tre n d . The upward tre n d  in  h ig h er 
education  i s  p robably  the r e s u l t  o f a f a s t e r  r i s in g  demand fo r  lab o r o f 
young a d u lts  o f co lleg e  age r e la t iv e  to  d i r e c t  c o s ts .
T o ta l re so u rces  in v ested  in  elem entary  education  have in c reased  a t  
a  lower r a t e  than  they  have in  secondary and h igher ed u ca tio n . Even so , 
th e  r a t e  o f investm ent in  elem entary education  has been h igher th an  has 
th e  r a t e  o f investm ent in  g ross p h y s ica l c a p i ta l  fo rm ation  fo r  th e  n a tio n  
a s  a w hole. ' “ In  1900 th e  t o t a l  c o s t o f elem entary education  was eq u a l to
N
about 5 per cen t o f  gross c a p i ta l  form ation compared to  9 per cen t in  ‘1956. 
Comparable f ig u re s  fo r  high-school and h igher education  combined a re  4 per 
cen t in  1900 and almost 25 per cent in  1956.
The 5 p er cen t to  9 per cen t in c rease  r e la t iv e  to  g ross p h y s ic a l 
c a p i ta l  fo rm ation  from 1900 to  1956 mentioned, above in  reg ard s to  elem enta­
r y  education  was p a r t ly  th e  r e s u l t  o f th e  increased  number o f days in  th e  
school term j the  r e s t  from an in c rease  in  en ro llm en t. The average number 
o f days “ro se  to  60 p er cent'1 w hile the  in c rease  in  enrollm ent amounted to  
1473 p er cen t between 1900 and 1956.“ For secondary edu ca tio n , t o t a l  
investm ent increased  from 2 per cen t o f gross p h y s ica l c a p i ta l  fo rm ation  
in  1900 to  13 p er cen t in  1956. Here, the in c rease  in  enrollm ent was the  
la r g e s t  f a c to r .  In 1900, only 11 per cen t of those in  the  14 to  17 age
group were en ro lle d  in  secondary sch o o ls . In  1956, “ . . . t h e  per cen t was 
59about 75•" For h igher education , t o t a l  investm ent was 2 per cen t o f
g ross p h y s ica l c a p i ta l  form ation  in  1900 and 12 per cen t in  1956. Here,
to o , enro llm ent p layed th e  b ig g est p a r t .  Four per cen t of those from 18
to  21 years  o f age were en ro lle d  in  h igher education^L900 and 32 per cen t
,  60
were so e n ro lle d  in  1956. Over th e  period  covered, th e  t o t a l  investm ent 
(c o s t)  in  form al education  ro se  “ from 9 to  34 per cen t o f th e  t o t a l  
e n te r in g  in to  th e  form ation of p h y s ica l c a p i t a l / '1
T o ta l re so u rces  en te r in g  in to  education  have increased  “about th re e  
and o n e -h a lf  tim es ( l )  r e l a t iv e  to  consumer income in  d o l la r s  and (2)
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r e la t iv e  to  th e  g ross  form ation of p h y s ica l c a p i ta l  in  d o lla rs  I f
education  i s  considered  as a consumptive goody th i s  re v e a ls  a high 
income e la s t ic i ty , ,  And i f  i t  i s  viewed p r im a rily  as an investm ent goody 
i t  ap p a ren tly  has been v ery  ap p ea lin g . No doubt, one of the  th in g s  th a t  
has g re a t ly  helped the' in c rease  in  investm ent in  education  i s  th e  g re a te r  
amount and m o b ility  o f money c a p i ta l  now than  in  th e  p a s t .
Comparing investm ent in  education  to  g ross p h y s ica l c a p i ta l  form­
a tio n  i s  only  one way of dem onstrating th i s  growing a s s e t .  I t  a lso  can 
be compared w ith  n a tio n a l income. The ta b le  below show th is  comparison.
TOTAL RESOURCES ENTERING EDUCATION AS A PER CENT 
OF NATIONAL INCOME, 1900-1956, IN CURRENT PRICES*
T ota l
Resources Col. 1 as
E ntering  N ational per cen t
Education Income of Col. 2
(B illio n s  o f D o lla rs)
Years ( l )  (2) (3)
1897-1901— -------- — ——  .40 14.6 2 .7
1907-1911------------------ —— .81 28 .9  2 .8
1920------------------------------ - 2 .51  79.1 3 .2
1930-    —  4 .9 7  75 .7  6 .6
1940— --------- -— _ _  6.33 81.6 7.8
1950-   —  17.00 241.9 7.0
1956———  _ _ _  28.70 349.4  8.2
Sources*
Column I s  Taken from "'TABLE 7® c o l .  4 o f T. ¥ .  S c h u ltz 's  
"‘C a p ita l Formation by Education,® Jo u rn a l o f P o l i t i c a l  Economy. 
LXVIII (December, I9 6 0 ), 582.
Column 2 s Taken from the  H is to r ic a l  S t a t i s t i c s  o f the  United 
S ta te s . C olon ial Times to  1957. W ashington, D. C ., U. S . Bureau 
o f Census, I960, S e rie s  F 6=9j p . 139. Lines 1 and 2 were 
computed in  th e  H is to r ic a l  S t a t i s t i c s  on the  bases o f a f iv e  year 
average.
The above ta b le  shows th a t  th e  t o t a l  re so u rces  en te r in g  in to  education  has
61Ib id ,. pp. 577-9.
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experienced an e v e r-in c re a s in g  p ro p o rtio n  of n a tio n a l income as  w e ll a s  
an e v e r- in c re a s in g  p ro p o rtio n  of g ross p h y s ic a l c a p i ta l  fo rm ation . The 
r a t io :  o f  investm ent in  education  to  n a tio n a l income increased  from 2 .7  
per cen t in  1900 to  8 .2  per cen t in  1956. The average in c rease  p e r te n -  
year perio d  i s  computed to  be about 0 .9  per e e n t. I t  ap p ears, th e n ,th a t  
th e  United S ta te s  has been experiencing  a “’deepening"1 e f f e c t  no t only  of 
p h y s ic a l c a p i ta l  bu t o f human c a p i ta l  a s  w e ll .  This i s  dem onstrated 
f u r th e r  in  what fo llo w s.
Another way o f looking a t  the  in c rease  in  form al education  i s  
through th e  knothole on la b o r 's  s id e  o f  the  fen ce . The t o t a l  number o f 
people who se rv ic e  ed u ca tio n , i ; e . . te a c h e rs , a d m in is tra to rs , maintenance 
perso n n e l, e t c . . and th e  t o t a l  number o f s tu d en ts  who forego ea rn in g s , 
exelud ing  elem entary  s tu d e n ts , amounted to  “5.3  p e r cen t o f  th e  employed 
la b o r fo rce  in  1900, and to  18.8 per cen t in  1956.“^  This sounds l ik e ,  
and i s ,  a r a th e r  h igh p r ic e  fo r  ed u ca tio n . However, a l l  in d ic a tio n s  are  
th a t  i t  i s  w orth i t .  I f  one uses a school year as  a b a s is  fo r  comparing 
the  s tock  o f education  in  *the lab o r fo rc e , i t  amounted to  216 m illio n  
y ears  in  1900 and 776 m illio n  years in  1956. I f  an adjustm ent i s  made to  
compensate fo r  the  f a c t  th a t  the  average s tu d e n t, 5 to  15 years of age, 
a tten d ed  only 99 days in  1900 and 159 days in  1956, the  s to ck  o f education
 ̂ in  th e  lab o r fo rc e  amounted to  116 m illio n  years in  1900 whereas in  1956
63i t  amounted to  74-0 m illio n  y e a rs .
Theodore W« S ch u ltz , “Education and Economic Growth,1* op. e i t . .
p. 59.
63 Ibid. .  p. 67.
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In a d d itio n , th e re  has been a s h i f t  o f the  s tock  of education  to  * \
th e  r e l a t iv e ly  younger g en era tio n . l8For example, those  from age 20 to  24-
had 12.8  years of school eq u iv a len t in  1956 compared to  only  4-6  years in
19001 whereas those in  the  lab o r fo rce  who were in. the  ages 4-5-64. had
increased  from 3 .S  to  7 .8  y e a r s . C o n s e q u e n t l y ,  th i s  s h i f t  to  the
r e l a t iv e ly  younger genera tion  portends g re a te r  p ro d u c tiv ity  because of
th e  g re a te r  investm ent a t  an e a r l i e r  s tag e  in  l i f e .  In d o l la r  term s,
between 1929 and 1959, '" . . . t h e  s tock  of education  c a rr ie d  by th e  lab o r
fo rce  ro se  by 355 b i l l i o n  d o l la r s  in  1956 p r ic e s ,"1 S ix ty  nine b i l l io n ,
d o l la r s  o f  t h i s  i s  a t t r ib u ta b le  to  th e  in c rease  in  th e  lab o r fo rc e  w hile
th e  rem aining 286 b i l l i o n  d o l la r s  i s  a t t r ib u ta b le  to  mthe in c rea se  in  th e
65le v e l  o f th e  s tock  of education  per la b o r e r .1® Long found in  h is  study
th a t  whether o r not a woman was working depended more upon her education
66than  upon h e r age . This was a lso  t ru e  fo r  men b u t to  a much le s s  e x te n t.
G enerally , men have to  work whether th ey  have an education  or n o t. Only
in  "'hard tim es '*1 do the p a r t ic ip a t io n  r a te s  show a s ig n i f ic a n t  r e l a t io n -
67sh ip  between education  and being in  th e  labo r fo rc e .
I t  i s  w e ll known th a t  a g r ic u l tu re  i s  “ sick,'® d e sp ite  (because of?) 
th e  massive tra n s fu s io n s  of s u b s id ie s . This s ickness i s  no t ju s t  endemic 
to  a g r ic u l tu r e ,  b u t imposes a heavy burden on th e  whole economy. One of
6^ I b id . .  p . 69 .
65I b id . .  p . 78-9.
66Clarence D. Long, The Labor Force Under Changing Income and 
Employment (F tin ce to n , 195677°"p » 94-
67Ibid.„ p. 179.
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the  most re fre sh in g  ideas as to  th e  reasons fo r  t h i s  s ick n ess  (and a
p o ss ib le  s o lu tio n )  i s  p resen ted  by S ch u ltz , Here, to o , th e  e d u ca tio n a l
68
i n s t i tu t io n s  p lay  the major r o le .  Quoting from S ch u ltz :
...m any farm people a re  compelled to  leave farm ing. To do 
t h i s  most o f them must no t only  accep t and le a rn  a new 
occupation b u t a lso  move from th e  p lace  a t  which th ey  have 
been l iv in g  to  a d i f f e r e n t  lo c a tio n . Both of th e se  a re  
d i f f i c u l t  to  do, e s p e c ia l ly  where the e n t i r e  farm fam ily  i s  
compelled to  move to  ano ther community o f a very  d i f f e r e n t  ty p e .
There appear to  be se v e ra l reasons why th e  land g ran t i n s t i t u ­
t io n s  (whether one looks a t  what i s  done in  in s tru c t io n ,  
re se a rc h  or ex tension  serv ing  a g r ic u ltu re )  have no t brought 
t h e i r  ta le n ts  and reso u rces  to  bear on th e  problem of low 
earn ings of those people who (want to )  make th e i r  l iv in g  a t  
farm ings (1 ) the  le ad e rs  and f a c i l i t i e s  o f th ese  in s t i tu t io n s  
have a s trong  te c h n ic a l o r ie n ta tio n ;  more output from given 
in p u ts  i s  deemed to  be d e s ira b le  re g a rd le s s  o f the  economic 
and s o c ia l  consequences o f applying such improvements in  te c h n i­
c a l  knowledge| (2 ) th ese  in s t i tu t io n s  have a la rg e  vested  in te re s t  
in  the  n a tu ra l  and b io lo g ic a l  sc iences and th e i r  a p p lic a tio n  to  
a g r ic u l tu r a l  p roduction! (3 ) a  d e c lin in g  farm p o p u la tio n  i s  not 
something to  behold , much le s s  to  be encouraged, induced, and 
accommodated by p o s it iv e  p r iv a te  and p u b lic  measures because i t  
runs counter to  s tro n g ly  held  (values) b e l ie f s  and because i t  
a f f e c ts  ad v erse ly  the a l lo c a t io n  of funds as th ese  a re  now 
a llo c a te d  to  th ese  in s t i tu t io n s  by the  fe d e ra l  government! (4-) i t  
has been easy to  p lace  th e  blame fo r  the  m aladjustm ents in  a g r i ­
c u l tu r a l  p roduction  and the  accum ulation of excessive  farm 
commodity stocks on p u b lic  (p ric e )  p o lic y  and thus d iv e r t  a t te n t io n  
from th e  ro le  of new te c h n ic a l knowledge and i t s  a p p lic a tio n  in  the 
a l l  too  rap id  growth of farm o u tp u t; and (5 ) th e  b as ic  problem a t  
hand n e c e s sa r i ly  r a i s e s  s o c ia l  and economic issu e s  th a t  a t  the  
le v e l  of p u b lic  p o lic y  a re  in h e re n tly  c o n tro v e rs ia l ,  is su e s  to  be 
avoided where one i s  dependent upon p u b lic  funds.
No doubt th e re  a re  o th er s o lu t io n s .  Viewed r e a l i s t i c a l l y ,  th e  o o lic y
im plied here ( in s tru c tio n  a t  th e  a g r ic u l tu r a l  schools o rie n te d  more toward
in d u s try  and th e  s o c ia l  sc ien ces) i s  probably a '"dead le t te r " ' because of
th e  time elem ent and the  re s is ta n c e  of custom to  say nothing of th e
^T heodore ¥ . S ch u ltz , " 'A griculture and the A pp lication  o f Knowledge,1* 
A look to  th e  Future (B a ttle  Creek, Michigan, 1956), p . 66 .
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p o l i t i c a l  re v e rb e ra tio n s . N ev erth e less , a hardy e f f o r t  might be w arranted 
toward in v e s tig a tin g  th i s  l in e  of tho u g h t.
One o f th e  more annoying and se rio u s  asp ec ts  o f education  i s  r i s in g
c o s ts .  S ince 194-0, th e  co s t o f l iv in g  has in creased  95 per cen t w hile
“ the co s t of education  per student"' has r i s e n  135 p er c e n t. Comparing the
r i s e  in  r e a l  wages o f teach e rs  w ith  th e  r e a l  wages of lab o r as  a whole,
the  r e a l  wages o f lab o r ro se  by 55 per cen t between 194-0 and 1956 whereas 
th a t  of te ach e rs  ro se  only 36 per c e n t .^9 However, t h i s  r e l a t iv e ly  lower 
r i s e  in  r e a l  wages fo r  teac h e rs  i s  overshadow ed by th e  f a c t  th a t  education  
tak es  more lab o r per u n i t  o f o u tp u t.
S chu ltz  p re se n ts  s ix  p o in ts  on which he f e e ls  ed u ca tio n a l e ff ic ie n c y  
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could be improved; 1 ) s in ce  foregone earn ings o f s tu d en ts  a re  th e  most 
im portan t f a c to r  in  reg ard  to  c o s ts ,  no t enough a t te n t io n  has been paid  to  
economizing s tu d e n t tim e; 2 ) a la rg e  p a r t  of the  co s t of education—w ell 
over h a l f —-is c re d ited  to  non -m ate ria l inpu ts  in  th e  form of teach e rs  and 
foregone s tu d en t e a rn in g s . These two fa c to rs  have increased  in  p r ic e  a t  a 
f a s t e r  r a te  than  m a te r ia l in p u ts .  T herefore , m a te r ia l . s u b s t i tu te s  should 
be found and i n i t i a t e d  wherever p o s s ib le . 3 ) i f  th e  c a p a b i l i t ie s  develop­
ed by education ' a re  as im portan t as the  above d a ta  in d ic a te ,  then  b e t te r  
systems fo r  gauging fu tu re  demand fo r  s p e c if ic  c a p a b i l i t ie s  should be 
developed and more e f f i c i e n t  and r e l ia b le  methods should be found to  pub­
l i s h  the  r e s u l t s .  As i t  i s ,  i t  takes too long fo r  th e  market demand to  
make i t s e l f  f e l t .  4-)since th e  ed u ca tio n a l " '. . . e n te r p r i s e  i s  slow and
^T heodore  W. S ch u ltz , “The Emerging Economic Scene and i t s  R e la tio n  
to  High-School E du ca tio n ,1® The High School in  a New Era (Chicago, 1958),p . 99.
^T heodore W. S ch u ltz , “Education and Economic Growth,1® pp. c i t . .
p . 82- 84.. —
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cumbersome in  a d ju s tin g  to  changes in  the  p r ic e  l e v e l . t h e  lag s  long, 
and involve a la rg e  c o s t,  th e  d e p le tio n  of ta le n te d  te a c h e rs , to  take  one 
example, can become r e a l  befo re  th e  p u b lic  becomes aware of the  s i tu a t io n .  
Some means of r e c t i fy in g  th i s  d iscrepancy  should be found. §) new and 
b e t te r  techniques fo r  d ispensing  knowledge should ever be pursuedj 6 ) th e  
presum ption i s  , . th a t  more could be invested  in  education  r e la t iv e  to  
o th e r forms of investm ent to  th e  advantage of economic grow th.m
Becker, in  an attem pt to  determ ine whether th e re  has been under­
investm ent in  education , p re sen ts  a re p o r t  o f a study  done fo r  th e  N ational
71Bureau o f Economic Research n o t y e t pub lish ed . Census d a ta  were used fo r  
in fo rm ation  on income of h igh school and h ig h er education  g rad u a tes , “a f t e r  
being ad ju sted  fo r  o th e r d iffe re n c e s  between high school and co lleg e  
g rad u a tes , such as in  a b i l i t y ,  r a c e ,  unemployment, and m o r ta l i ty .'1 How­
ev e r, he does no t t e l l  us how th i s  was done. The re tu rn s  from a co lleg e  
educa tio n , f ig u red  on th e  bases o f the  average of the  o p p o rtu n ity  and d ire c t  
s tu d en t c o s ts ,  “ ...w a s  about 12 1/2  p e r cen t in  194-0 and 10 per cen t in
1950. . . , “ th e  d iffe re n c e  being the  r e s u l t  of th e  in c rease  in  the  income ta x
72during  th e  194-0“s .  Becker es tim a tes  th a t  the  co s ts  as f ig u red  above came 
to  about 2/3 o f th e  t o t a l  c o s ts .  S c h u ltz 's  average f ig u re  fo r  the  opportu­
n i ty  co s ts  alone came to  about 60 per cen t o f t o t a l  c o s t in  1950.
Becker es tim a tes  th a t  i f  t o t a l  c o s t f ig u re s  and b e fo re - ta x  earn ings 
fo r  urban w hite males a re  considered , th e  r e tu rn  amounts to  about 9 per 
cen t fo r  both 194-0 and 1950. He considers th i s  f ig u re  to  be too h igh ,
71/JLGary S . Becker,"U nderinvestm ent in  College Education?1" American 
Economic Review. L (March, I9 6 0 ), 34-6.
72Ibid. .  p0 347.
27
because, as in  the 22 1/2  and 10 per cent f ig u re s  above, urban w hite males
comprised only  45 per cen t o f a l l  co lleg e  g rad u a tes . "'The r a te  o f r e tu rn
73to  non-w hites seems to  be about two percentage p o in ts  lo w e r . . ."  y e t .  In  
comparing th i s  r a te  o f re tu rn  to  th a t  o f p h y sica l c a p i ta l ,  Becker chooses 
th a t  c a p i ta l  "owned by business  e n te rp r is e "  only  because i t  i s  the "easiest®  
w ith  which to  make com parisons. He es tim a tes  co rporate  c a p i ta l  to  comprise 
about 60 per cen t o f a l l  b u sin ess  c a p i ta l  and th a t  i t  re tu rn s  about 10 per 
c e n t. N on-corporate c a p i ta l ,  th e  re s id u a l ,  he es tim ates  to  r e tu rn  about 
5 per c e n t. This g ives him an 8 per cen t f ig u re  o f r e tu rn  fo r  p h y s ica l 
b u sin ess  c a p i ta l .  Of course, doing any study  on th e  re tu rn s  from an educa­
t io n  p itc h e s  one on th e  horns o f p e rp le x ity . This p e rp le x ity  i s  named 
e x te rn a l economies. How do you determ ine whether any e x is t?  I f  th e re  a re  
e x te rn a l economies in ,  say, a l i b e r a l  a r t s  education , what i s  i t s  value so 
th a t  i t  can be taken in to  account when considering  re tu rn s?  In some forms 
of re se a rc h , one can be f a i r l y  c e r ta in  th a t  th ey  e x i s t .  Becker g ives us 
an example in  reg ard s to  “m olecular p h y s ic s ."  Assuming th a t  knowledge 
gained in  atom ic energy has helped , and w i l l  h e lp , mankind immensely, and 
w i l l  no t ev en tu a lly  d e s tro y  him, " E in s te in , Fermi, and th e  o th er p ioneers 
rece iv ed  only  a sm all f ra c t io n  o f th e  t o t a l  in c r e a s e .„. in  income r e s u l t in g  
from th e i r  w ork."7^  How do you compute the re tu rn s  ensuing from th e i r  
education , t r a in in g ,  and resea rch ?  In considering  under- or overinvestm ent 
in  h igher education , “ I t  i s  t h i s  ignorance about e x te rn a l re tu rn s  which 
p rev en ts  any firm  judgment about th e  adequacy of expend itu res on co llege
^ Ib id . o p . 3A8 .
7* I b id . .  p . 350.
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75e d u ca tio n ."  Thus B ecker's  9 p er cen t f ig u re  i s ,  in  th e  l a s t  a n a ly s is ,  
only  a  guess. However, assuming th a t  th e  burden of "p rog ress  in  e x te rn a l 
gains"' f e l l  to  g raduates o f th e  n a tu ra l  sc ie n c e s , la rg e  gains a re  p o ss ib le  
w ith  only  sm all ad d itio n s  to  investm ent in  ed u ca tio n . Assuming, f u r th e r ,  
th a t  only  s c ie n tis ts 'e n g a g e d  in  " 'research  and development" a re  l ik e ly  to  
produce e x te rn a l economies, then  a 50 p e r den t in c rease  would co s t very  
l i t t l e  r e l a t iv e  to  the  p o ss ib le  g a in s . At p re se n t, only "'about 13 per cent 
o f a l l  c o lleg e  graduates" a re  so engaged.
However th a t  may be , th e re  i s  l i t t l e  doubt th a t  the  q u a l i ty  o f a l l  
c o lleg e  s tu d en ts  could be improved. 19. . .2 1  per cen t o f high school 
g raduates who do no t go to  co lleg e  have I ..Q . *s o f over 120." .Conse­
q u en tly , th e re  i s  th e  p o s s ib i l i ty  th a t  i f  more high school g raduates w ith  
high I .Q . 's  could be induced to  go on to  h igher edu ca tio n , g re a te r  re tu rn s  
could be r e a l iz e d  w ith  th e  same amount of investm ent.
The p o ssib le  re tu rn s  from a form al education  were recognized  q u ite  
e a r ly  (1826) by von Thtinen. He noted th a t
The compensation fo r  in d u s t r ia l  en trep ren eu rs—th a t  i s ,  fo r  
th e  fa c to ry  owner, th e  le s s e e s ,  or even the  mere ad m in is tra ­
to r s —is  d isp ro p o r tio n a te ly  h igh in  r e la t io n  to  the  wages o f 
th e  manual la b o re r .  S ince f re e  com petition  p r e v a i ls ,  why i s  
t h i s  d isp ro p o rtio n  not equalized  by the  t r a n s f e r  o f the  most 
s k i l le d  manual la b o re rs  to  th e  c la s s  o f the en trep ren eu rs?
Because th e  worker lack s  th e  necessary  education  w ithou t which, 
however e x c e lle n t one may otherw ise be , one cannot become an 
en trep ren eu r or even an a d m in is tra to r . "
Von Thunen's reaso n  why the  worker lacked education  was p o v erty . This
was due to  m arrying too e a r ly ,  r e s u l t in g  in  c h ild re n  too  many to  support
76I b id . ,  p . 352.
77Johann H einrich  von Thunen, og. c i t . .  p . 220.
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and educateo The only s o lu tio n  was to  change 'Hhe c h a ra c te r  o f the
people.'* Von Thunen5 s reaso n  fo r  poverty  i s  q u ite  analogous to  Mai thus
and Ricardo®s reason  fo r  th e  tendency, toward a s u b s is te n t wage.
Although h is  con ten tio n  as to  education  being th e  major reason  fo r  the
d iscrepancy  in  the  e n trep ren eu r-lab o r d i f f e r e n t i a l  p robably  holds a
g re a t  d e a l o f t r u th  even today , Johnson m ain tains th a t  th e  gap between
th e  c a p i t a l i s t s  and th e  masses i s  becoming narrower '"on an in c re a s in g
sc a le  in  two. „ .ways—as owners o f consumption c a p i ta l ,  and as po ssesso rs
78of educated s k i l l s . 1*
Various s tu d ie s  have been done on the  r e la t io n s h ip  between income
- 79
and education  o f which von Thunen was speaking, v i z . . form al educa tio n .
A ll o f them tend to  v e r i fy  th e  ex is ten ce  of a c lo se  r e la t io n s h ip .  One 
o f th e .r e s e n t  s tu d ie s , by M ille r ,  co n cen tra tes  on th e  period  1939 to  1958 
d u rin g  which time the  p ro p o rtio n  of co lleg e  and u n iv e r s i ty  g raduates 
alm ost doubled. One a sp ec t which should be kep t in  mind i s  the improve­
ment in  the  q u a l i ty  o f g rad u a te s . Q uality  has not been taken  in to  
s t a t i s t i c a l  c o n s id e ra tio n , because, as y e t ,  no method has been developed 
to  do so . However, i t  seems axiom atic th a t  the  knowledge gained in  the
^ H a r ry  G. Johnson, op. c i t . . p . 56A.
^ A  few of the  s tu d ie s  inc lude  D. M„ Blank and G. J .  S t ig l e r ,  The 
Demand and Supply of S c ie n t i f ic  Personnel (FTinceton, 1957);  H. F . C lark , 
L ife  Earnings in  S e lec ted  Occupations in  the  United S ta te s  (New York,
1937)|  Paul C. G lick and Herman P. M ille r ,"E d u c a tio n a l Level and 
P o te n t ia l  Income,'* American S o c io lo g ica l Review. XXI (June, 1956) j  Dael 
Wolfe and Joseph G. Sm ith, '"The O ccupational Value o f Education fo r  
S uperio r High School G raduates ,*1 Jo u rn a l o f Higher E ducation . XXVII 
(1956). Herman P. M ille r  cau tio n s  th a t  Blank and S tig le r® s study  is  
u n re lia b le  because o f the canvassing of only 5 p ro fe s s io n s , th e  h igh  r a te  
o f non-response, and because th e  survey was taken  f iv e  years a f t e r  th e  
income p e rio d .
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l a s t  t h i r t y  y e a rs , in  a l l  major f ie ld s  o f study a t  l e a s t ,  has enhanced 
th e  p roductive  q u a l i ty  of g rad u a tes . Economics a ffo rd s  a prime example.
A I960 graduate o f economics has a much g re a te r  p roductive  p o te n t ia l  
th an , say , a 1930 graduate had.
However th a t  may be, M ille r1 s study tends to  confirm  von Thunen1 s 
co n ten tio n  of education  being the  major reason  fo r  h is  noted income gap. 
B e tte r  y e t ,  i t  does not d isprove von Thunen8s th e s is .
According to 'v o n  Thunen1s th e s i s ,  a h igher p ro p o rtio n  of the  
p o p u la tio n  gain ing  a g re a te r  amount o f education  should lower th e  income 
d i f f e r e n t i a l s .  Although th e  a v a ila b le  f a c ts  do no t bear th i s  o u t, they  
should no t be accepted a p r i o r i .
M ille r p re sen ts  f ig u re s  th a t  show a tendency fo r  an e v e r-in c re a s in g
80income d i f f e r e n t i a l  between elem entary  and high school g rad u a tes .
F u r th e r , th e  g re a te s t  percentage gain  in  education  had been in  th e  number 
o f  g raduates o f h igher ed ucation j bu t th e  d a ta  suggest a s ta b le  income 
d i f f e r e n t i a l  between high school g raduates and th e  g raduates o f h igher 
education  in s te a d  o f a decreasing  one. A la rg e r  percen tage o f the  popula­
t io n  being high school g rad u a tes j as has been the  case , should have 
decreased  the elem entary-high school d i f f e r e n t i a l  and, tak in g  in to  co n sid e r­
a t io n  th e  much g re a te r  r e la t iv e  gain  o f co lleg e  g rad u a tes , should a lso  
d ecrease  th e  high seh o o l-eo lleg e  d i f f e r e n t i a l  a f o r t i o r i . However, such 
has no t been th e  case . I f  th e re  ever were any v a l id i ty  in  th e  n o tio n , i t  had 
to  be on a c e te r is  p arib u s  b a s is .  What, th en , has been the  d is tu rb in g  
f a c to r  o r f a c to rs ?  M ille r  suggests demand to  be th e  m isc rean t. Elem entary
80Herman P. M ille r , ,ft Annual and L ifetim e Income in  R e la tio n  to  
Educations 1939-1959, 181 American Economic Review. L (December, I9 6 0 ), 968 .
81graduates  have experienced r e l a t iv e ly  lower r a te s  o f in c rease  in  demand.
The s t a b i l i t y  o f th e  h igh  seh o o l-eo lleg e  d i f f e r e n t i a l ,  d e sp ite  the
r e l a t iv e ly  much g re a te r  percen tage gain  in  g raduates o f h ig h er education ,
he ex p la in s  by p re sen tin g  f ig u re s  which show th a t  th e  p ro fe s s io n a l and
m anagerial occupations increased  r e la t iv e  to  th e  t o t a l  lab o r fo rc e . And
i t  i s  p re c is e ly  th ese  two occupations which absorb th e  m a jo rity  of the
82c o lleg e  g rad u a tes . Thus, th e  demand fo r  co lleg e  g raduates has kept
pace w ith  th e  supply, ex p la in in g  a t  l e a s t  in  p a r t  th e  s t a b i l i t y  o f the
d i f f e r e n t i a l .  During '“d ep ress io n  y e a rs ,"1 though, 1949 and 1958 in  M ille r5s
s tu d y , th e  high seh o o l-eo lleg e  d i f f e r e n t i a l  favored the  co lleg e  g rad u ate ,
re tu rn in g  to  i t s  prev ious r e la t iv e  p o s itio n s  in  th e  more “normal y e a rs ,"
831939j 194-6, and 1956, That i s ,  the  high seh o o l-co lleg e  income gap was 
g re a te r  during  194-9 and 1958 than in  the more "normal y e a rs ."
Comparing ed u ca tio n a l a tta in m en t w ith  income re v e a ls  th a t  a d d itio n ­
a l  years  o f schooling  above th e  high school le v e l  have l i t t l e  immediate 
im pact on ea rn in g s , b u t accum ulate over tim e, cu lm inating  a t  a peak age
o f-ea rn in g  power. For male p ro fe s s io n a l w orkers, " . . . t h e  period  of maximum
8Aearn ings i s  between 4-5 and 54- years o f ag e ."  ^ Elem entary g raduates in  
t h i s  peak-earn ings age group in  1958 earned only 18 per cen t more than  
those  below th i s  age group. By way of c o n tra s t ,  high school g raduates 
earned 28 per cen t more than  those below pea'k-earnings age group, w hile
81 lb id .
P» 970. 
83I b id . ,  p . 969 . 
^ I b ld . .  p . 973.
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co lleg e  graduates earned 78 per cen t more0 The Servicem an’s Readjustm ent 
Act o f 194-4- re v e a ls  th a t  those  v e te ran s  who partook  of th e  ed u ca tio n a l 
and t r a in in g  o p p o rtu n itie s  provided thereby  made g re a te r  gains than  those 
who d id  n o t„ ^
S everal more s tu d ie s  could be p resen ted , b u t,  as  mentioned e a r l i e r ,  
th ey  a l l  in d ic a te  e s s e n t ia l ly  the  same th in g . M ille r , however, i s  c a re fu l 
to  warn us th a t  h is  study  could very  w e ll be erroneous to  some e x te n t.  I t  
could be th a t  11 . . . t h e  h ig h er incomes of those w ith  more years o f school­
ing a re  due in  p a r t  to  d if fe re n c e s  in  in te l l ig e n c e ,  home environment,
fam ily  connections, and o th er fa c to rs  which r e s u l t  from in d iv id u a l d i f f e r -
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ences in  a b i l i t y  and opportun ity ." ' Houthakker makes th e  same p o in t:
Indeed we cannot even be sure th a t  th e  apparen t e f f e c t  o f 
education  on income i s  not com pletely ex p licab le  in  terms 
of in te l l ig e n c e  and p a re n ts 0 income, so th a t  th e  s p e c if ic  
e f f e c t  o f education  would be zero or even n e g a tiv e . The 
evidence which would s e t t l e  t h i s  p o in t i s  no t a v a i la b le 5 
off-hand I  would h a rd ly  expect th e  extreme p o s s ib i l i ty  ju s t  
mentioned to  be r e a l iz e d .  On th e  o ther hand th e  popular 
f ig u re  o f $100,000 fo r  th e  average value of a co lleg e  
education  can only be regarded as an upper b o u n d ... .
Weak support a t  most i s  le n t  to  Houthakker0s co n ten tio n  by evidence
p resen ted  by "'Rexford Moon, o f th e  College Entrance Examination Board.*1
Moon s ta te s  th a t  50 per cent o f the  s tu d en ts  in  independent co lleg es  could
a ffo rd  h igher t u i t io n  "'w ithout unusual s a c r if ic e s" ' and th a t  only about
"'20 per cen t"1 go t through "'at g rea t c o s t—much ou tsid e  work, e x e rc ise  o f
85I b id . .  p . 97?.
86
I b id . ,  p . 964-.
87'H. S . Houthakker, "'Education and Income,'8 Review of Economics and 
S t a t i s t i c s . XLI (February, 1959), 28.
88Seymour E. H a rris , e d i to r ,  " 'In tro d u ctio n s Some Broad I s s u e s ,1® 
Higher Education in  th e  United S ta te s  (Cambridge, I960 ), p . 10.
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unusual t h r i f t ,"1 e t c . The im p lica tio n  in  Moon’s s ta tem en t i s  th a t  a 
m a jo rity  o f the  s tu d en ts  in  independent co lleg es  come from fa m ilie s  who 
have above average income„ I t  could v ery  w ell be, though, th a t  fa m ilie s  
w ith  above average income a re  more ap t to  send th e i r  c h ild re n  to  independ­
e n t co lleg es  than  a re  fa m ilie s  w ith  average or below average income. Be 
th a t  as i t  may, one cannot escape the very  c lo se  r e la t io n s h ip  between 
llr 8 a b i l i t y 8 as measured by s c h o la s tic  achievement'* and income.
One au th o r, Jacob M incer, has expressed the education-incom e 
re la t io n s h ip  in  m athem atical form . For h is  model, he l e t
1 = len g th  of working l i f e  p lu s  len g th  of t r a in in g ,  fo r  a l l  
persons = len g th  of working l i f e  o f persons w ithout 
t r a in in g ,
an = annual earn ings o f in d iv id u a ls  w ith  n years of t r a in in g ,
Vn = th e  p re se n t value of th e i r  l i fe -e a rn in g s  a t  s t a r t  of 
t r a in in g ,
r  = th e  r a t e  a t  which fu tu re  earn ings a re  d iscoun ted , 
t  = 0 , 1 , 2 , . . . ,  1- tim e , in  y e a rs ,
d = d iffe re n c e  in  the  amount o f t r a in in g ,  in  y e a rs , and 
e = base o f n a tu ra l  lo g arith m s.
Then
1 \ t  89/    Y « © © o
t  = n + l  Y 1 + V
This form ula i s  m erely an expression  fo r  the  value of one’s l i fe -e a rn in g s  
f ig u red  by th e  d is c re te  p ro cess , a f t e r  d isco u n tin g  the  o p p o rtu n ity  co s t
89Jacob M incer, "'Investm ent in  Human C ap ita l and P ersonal Income 
D is tr ib u t io n , 181 Jo u rn a l of P o l i t i c a l  Economy, LXVI (August, 1958), 282.
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of " n" years o f education , o r t r a in in g .  His continuous form ula i s :
vn = an / ^  (e” r t ) ^  = fn  (e"rn  -  e"2̂ ) .
;  n r
A r a t i o  can th u s  be determ ined between people d if f e r in g  by l*d“ years of 
t r a in in g  s
a n = e - r (n -d )  - e “r^
" ^ d
„ gr  (f + d -n ) _ j
^~^Zn)~~rT
90From t h i s  form ula, Mincer draws th re e  o b se rv a tio n s:
. . . ( a )  people w ith more tr a in in g  command h igher annual pay;
(b) the d iffe re n c e  between earn ings of persons d if f e r in g  by 
d years of t r a in in g  i s  la r g e r ,  th e  h igher th e  r a te  a t  which 
fu tu re  income i s  d iscoun ted , th a t  i s ,  th e  g re a te r  th e  s a c r i ­
f ic e  involved in  the  a c t  o f income postponement; (c) the  
d iffe re n c e  i s  la rg e r ,  th e  s h o r te r  the g enera l span of work­
ing l i f e ,  s in ce  the  c o s t o f  t r a in in g  must be recouped over 
a . r e l a t i v e ly  sh o rte r  p e rio d .
The above form ula tak es in to  co n s id e ra tio n  th e  o p p o rtu n ity  co st only,
bu t the  conclusion , Mincer say s, would vary  only s l ig h t ly  i f  d i r e c t
c o s ts  were a lso  to  be in co rp o ra ted .
One assum ption of th e  model i s  no t a lto g e th e r  v a l id .  I t  i s
th a t  earn ings a re  of th e  same s iz e  in  each period  of th e  in d iv id u a l s  
91earn ing  life .'®  I t  i s  in v a lid  because experience, l ik e  t r a in in g ,  w i l l  
add to  one1 s income u n t i l  age becomes th e  dominant fo rc e , causing an 
a b so lu te  d e te r io ra t io n  in  p roductive  c a p ac ity . C o rre la tin g  age w ith  
experience , th e  age fa c to r  has no t been taken in to  c o n s id e ra tio n  in  the  
model.
9° IM d .,  p . 285. 
91I b i d . . p . 287.
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A survey of broad, r a th e r  te n ta t iv e  f in d in g s  in  th is  f ie ld  
in d ic a te s  th a t  (a) growth in  p roductive  performance i s  more 
pronounced and prolonged in  jobs of h igher le v e ls  o f s k i l l  
and com plexity; (b) growth i s  le s s  pronounced and d ec lin e  
s e ts  in  e a r l i e r  in  manual work than  in  o ther p u r s u i ts ;  and 
(e) th e  more capable and the more educated in d iv id u a ls  tend 
to  grow f a s t e r  and longer than  o th ers  in  th e  performance of 
th e  same ta s k .92
These '" te n ta tiv e  findings'"  im ply, of course , th a t  th e  h ig h er th e  '*occu­
p a tio n a l rank,,r and education , th e  s te e p e r  the  '" l if e -p a th  of earnings'* 
becomes. I t  fo llo w s, th e n , th a t  in tra -o c c u p a tio n a l d iffe re n c e s  in  
earn ings among the  more h ig h ly  tra in e d  or educated w i l l  be g re a te r  than  
among th e  le s s  tra in e d  or educated. These f in d in g s  can a lso  be exp ress­
ed using  the Lorenz diagram . That i s ,  i f  successive  curves a re  drawn 
on a Lorenz diagram , w ith  le v e ls  of education  held  co n stan t and l e t t in g  
age v ary  fo r  each le v e l  of edu ca tio n , th e  d r i f t  from th e  e q u a li ty  l in e  
becomes g re a te r  as  each successive  le v e l  of education  i s  taken  in to  
c o n s id e ra tio n .
Before proceeding, mention should be made of a very  in te n s iv e  study 
of non-white to  w hite incomes by Morton Zeman. He based h is  study upon 
th e  19A0 Census fo r  th e  year 1939, tak in g  in to  co n s id e ra tio n  sex, lo c a tio n  
d if fe re n c e s  (urban, r u r a l ,  and re g io n a l) ,  age and education . He considers 
age and education  s p e c i f ic a l ly  in  "‘Chapter IV .'• This p a r t  o f h is  study  
was lim ite d  to  urban males because of lack  of d a ta  fo r  o th er groups.
Among h is  f in d in g s  s^3
92 Ib id ,
93̂M orton Zeman, A Comparative A nalysis o f White■»Uonw hite Income 
D if f e r e n t ia ls  (Chicago,“ l9 5 5 ) , p . 108.
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The most im portan t d is t r ib u t io n  d iffe re n c e s  between th e  
two co lo r groups was th e  r e l a t iv e ly  h ig h er education  le v e ls  
a t ta in e d  by th e  w h ite s . This education  d iffe re n c e  had a 
la rg e r  e f f e c t  on the  r e la t iv e  income of w hites and nonwhite 
than  any o th er d is t r ib u t io n  d iffe re n c e  between th e  two groups, 
inc lu d in g  the  re g io n a l one. Regional lo c a tio n  d iffe re n c e s  
were th e  second most im portant cause of the  low le v e l  of the 
nonwhite to  w hite  income r a t i o . .
A r a t i o  o f non-South to  South incomes fo r  the  same age-education  group 
re v e a ls  a la rg e r  d i f f e r e n t i a l  fo r  non-whites than  fo r  w h ite s . For w hites 
th e  d i f f e r e n t i a l  decreased w ith  the  le v e l  o f education , becoming p r a c t i ­
c a l ly  n i l  a t  th e  h ig h es t le v e l .  Besides th i s  re g io n a l d if fe re n c e , the 
low est r a t io s  o f non-white to  w hite income w ith in  each reg io n  were fo r  the 
ag e -ed u ca tio n a l c la s s  in  th e  g re a te s t  income b ra c k e t, and th e  h ig h e s t 
r a t io s  were fo r  th e  ag e-ed u ca tio n a l c la s s  in  th e  low est income b ra c k e t. 
Im p lic i t ly ,  h ere , i t  i s  assumed th a t  no d iffe re n c e s  e x is te d  in  those age- 
ed u ca tio n a l groups in  h e a lth  or q u a li ty  o f education  which i s  a c tu a l ly  an 
■unwarranted assum ption as  Zeman p o in ts  o u t. F u rth e r , the  r a te  o f in c rease  
in  income as the  ag e -ed u ca tio n a l b rack et increased  was only  2/3  as rap id  
fo r  non-w hites as fo r  w h ite s . The r a t io  was c lo se  to  u n ity  fo r  the  young­
e s t  and le a s t  educated persons, bu t “'dropped to  around 4-0 per cen t among 
th e  o ld e s t ,  b e s t  educated p e rso n s .’1' These f in d in g s  a re  probably  no t as 
v a lid  today as th ey  were 20 years ago. The increased  in te r e s t  in  c i v i l  
r ig h t s  should decrease the  e x ten t and s e v e r i ty  o f d isc r im in a tio n . This 
should tend to  move th e  non-white to  w hite r a t io  more toward u n ity .
S o c ia l and economic d isc r im in a tio n  i s  no t r e s t r i c t e d  to  th e  co lo r 
groups. A study  done o f f iv e  p ro fess io n s  (co n su ltin g  en g in eerin g , c e r t i ­
f ie d  p u b lic  accountancy, law , m edicine, and d e n t is t r y )  in  1945 by Kuznets 
and Friedman fo r  th e  period  from the  '" la te  tw en ties  through 1936"' a lso
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in d ic a te s  d isc r im in a tio n . Although earn ings of th ese  p ro fe ss io n s  v a ried  
consid e rab ly  depending upon such th in g s  as '“lo c a tio n , type of p r a c t ic e ,  
o rg an iza tio n  o f p r a c t ic e ,  and number o f years in  p r a c t ic e , 18 b esides o ther 
f a c to r s ,  they  averaged 85 to  180 per cen t more than n o n -p ro fess io n a ls  in  
communities o f th e  same s iz e .  The au thors  estim ated  th a t  in  order fo r  
them to  be rep a id  fo r  th e i r  expense in  acq u irin g  th e i r  t r a in in g ,  they  would 
have to  re ce iv e  only about 70 per cen t more than th e  n o n -p ro fe ss io n a ls . 
Obviously, th en , underinvestm ent was p re sen t during  the period  covered.
Two reasons were te n ta t iv e ly  p ro ffe re d  as an ex p lan a tio n  fo r  th e  d is c re ­
pancy, F i r s t ,  p ro fe ss io n a ls  re q u ire  h ig h er a b i l i t i e s . 9^ This f a c to r  alone 
tends to  p reven t investm ent from being '“pushed to  th e  'm arg in ' . '1 The 
second reason  seems to  c a rry  more w eig h t, 9 1̂ I t  i s  t h a t ,  in  p a r t ,  the  
d isc rep an cy  i s  the  r e s u l t  o f lack  of com petition caused by economic or 
"o rg a n iz a tio n a l r e s t r i c t io n s  on e n try ."
For example, th e  ch ild  o f a p ro fe s s io n a l man i s  more 
l ik e ly  to  be cognizan t o f o p p o rtu n itie s  in  the  pro­
fe ss io n s  and b e t te r  ab le  to  se iz e  them than  the  c h ild  
o f an u n sk ille d  la b o re r , even though th e  p ro fe s s io n a l 
man and th e  u n sk ille d  la b o re r  have the  same income and 
c a p i ta l .  The c h ild  o f the  p ro fe s s io n a l man w i l l  have 
a background and a s so c ia tio n s  th a t  f a c i l i t a t e  e n try  in to  
th e  p ro fe ss io n s  and make i t  seem n a tu ra l ;  he w i l l  have 
co n tac ts  a f t e r  he f in is h e s  h is  p ro fe s s io n a l t r a in in g  th a t  
w i l l  ease h is  p a th .97
Over th e  y e a rs , th e re  have been v ario u s  a ttem pts  to  ex p la in  in eq u a l­
i t i e s  in  income. For in s ta n c e , a f a i r l y  re c e n t a ttem pt was made by Pigou
94-Milt on Friedman and Simon K usnets, Income from Independent 
P ro fe s s io n a l P ra c tic e  (New York, 1945).
95Ib id . .  p . 88 .
9 6 rb id . . p . 93.
9‘7'lbid.
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who thought a paradox was p re se n t due to  the f a c t  th a t  although  a b i l i t i e s
98were norm ally d is t r ib u te d ,  incomes were n o t . 7 He attem pted  to  so lve  th i s
ap paren t paradox by considering  th e  d is t r ib u t io n  ©f p ro p e rty . S t i l l
ano ther a ttem pt was made by R# Gibrat.who a t t r ib u te d  th i s  phenomena to  
99chance o Although th e re  is  p robably  some t r u th  in  them a l l ,  the d a ta  now 
a v a ila b le  suggest th a t  i f  one were to  to s s  a l l  th ese  reasons in  the  a i r ,  
education  (knowledge and s k i l l s )  would “h u r t” the w orst as  i t  h i t  you on 
th e  way back down. To be su re , i f  chance were one o f the  m ajor f a c to r s ,  i t  
seems reasonable to  assume th a t  one o f the  most econom ically ch erish ed , 
v i t a l  and b a s ic  concep ts, v i z . ,  r a t io n a l  m axim ization, would have met i t s  
nemesis long ago. For example, i f  consumption were n o t based p r im a r ily  upon 
r a t io n a l  d e c is io n s , even i f  th e  firm  were r a t io n a l ly  o r ie n te d , th e  firm  
would have no p r e d ic ta b le , demand curve upon which to  base  p ro d u c tio n . 
A c tu a lly , i t  would be u n r e a l i s t i c  to  assume th a t  firm s were r a t io n a l ly  
o r ie n te d  when consumers were n o t because consumers are  a lso  p ro d u cers . Of 
co u rse , one can go even f a r th e r  and say th a t  i f  man were n o t p r im a r ily  
r a t io n a l  in  a l l  h is  a c tio n s  th e re  would be no c iv i l i z a t io n .
On-The-Job -Training. Investm ent in  form al education  i s  ju s t  one o f 
th e  s e v e ra l p o ss ib le  ways o f enhancing humah c a p i t a l .  O n-the-job  t ra in in g  
can a lso  accom plish t h i s .  In  th e  U nited S ta te s ,  in d u s t r ia l iz a t io n  i s  f a s t  
approaching the  stage  where a  **...*f a i r l y  system atic  education  must extend 
through e s s e n t ia l ly  th e  e n t i r e  working l i f e  o f very  la rg e  f ra c t io n s  o f the 
p o p u la tio n .- ,. >*100
Jacob M incer, op. c i t .., p». 282.
99-Ibid.
lOOn'arold F. G lark , “P o te n t i a l i t i e s  o f  Educational E stab lishm ents Gut- 
s id e  the  Conventional S tru c tu re  o f  H igher E d u ca tio n ,tt F inancing Higher 
Education (New York, 1959), p . 2h7o
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The sc a n tin e ss  o f in form ation  on q u a n tity  (num erically  or d o l la r -
w ise) p reven ts any d isc u ss io n  in  d ep th . There i s  f a r  le s s  known about
o n -th e -jo b  t ra in in g  than  about form al and a d u lt ed u ca tio n . N everthe less ,
some no tio n  of i t s  ex tensiveness can be gained. For s k i l l s ,  th e re  i s
evidence to  suggest th a t  a very  la rg e  amount of investm ent tak es  p lace
every  y ea r. For in s ta n c e , in  New Je rse y  16 per cen t of th e  in d u s t r ia l
101
concerns had some kind of employee t ra in in g  program. C lark claim s th a t
p r a c t ic a l ly  a l l  major companies have ,Ke lab o ra te  t r a in in g  programs a t  the
102
te c h n ic ia n  le v e l ."5 A new tre n d  i s  being e s ta b lish e d  by Ford and General
M otors. They a re  r e t r a in in g  th e i r  workers who possess o b so le te  s k i l l s  to
handle more advanced equipment. Thus, they  a re  r e t r a in in g  th e i r  own
employees in s tea d  o f re ly in g  upon the  open m arket. L ast y ea r, Ford '* . . .
r e tra in e d  n e a r ly  3,000  workers to  handle more advanced h y d rau lic  and
e l e c t r i c a l  equipm ent. In a d d itio n  to  i t s  ap p ren tice sh ip  programs, General
103Motors r e t r a in s  7,200 employees a y e a r . . . . 1* In te rn a tio n a l Business 
Machines '* .. . r e t r a in s  about 100,000 workers fo r  o th er companies each year 
to  opera te  the  computers and o th er equipment i t  s e l l s  and l e a s e s . O n -  ; 
th e - jo b  tr a in in g  i s  no t r e s t r i c t e d  to  employer su p e rv is io n , fo r  p r a c t ic a l ­
ly  a l l  s k i l le d  lab o r unions have v o lu n ta ry  tr a in in g  programs of some ty p e .
The pace of technology has made s k i l l  obsolescence one of th e  more 
se rio u s  problems in  the  d riv e  toward g re a te r  e f f ic ie n c y . A very  re c e n t
101Time. LXXFII (March 10, 1961), 90. 
• ^ H a ro ld  F . C lark , op. e i t ... p . 261. 
103F o rtu n e . LXIV (Ju ly , 1961), 2 U
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attem pt to  so lve th i s  problem was made by Armour and Company in ' conjunc­
t io n  w ith  th e  Packinghou/se Workers" Union in  1959. A $500,000 fund was 
s e t  up to  be used to  r e t r a i n  workers d isp laced  by autom ation , each worker 
to  re c e iv e  no more than  $150 fo r  r e t r a in in g  purposes. Out of 433 workers 
d isp laced  in  Oklahoma C ity , 170 ap p lied  fo r  r e t r a in in g .  Out of th e se , a l l  
b u t 60 were cancelled  out by a p titu d e  t e s t s .  Some of those  who were
re tra in e d  had to  accep t s u b s ta n t ia l  pay c u ts .  In  s h o r t ,  th e  program was
105p r e t ty  much of a f a i lu r e .
There i s  evidence to  suggest th a t  th e  Armour experience i s  no t
symptomatic o f a l l  r e t r a in in g  program s. For in s ta n c e , th e  United S ta te s
O ffice o f V ocational R e h a b il i ta t io n , d ea lin g  only w ith  th e  p h y s ic a lly  and
m entally  handicapped, has r e tra in e d  over 1 , 200,000 workers in  the l a s t  41
106years  and claim  a 75 per cen t success re c o rd . T heir experience s ig n i­
f i e s ,  however, th a t  r e t r a in in g  i s  q u ite  expensive, running  about $2,000  
per w orker. In  c o n tra s t to  Armour, th i s  ,k...a g e n c y  h e s i ta te s  to  c a l l  any 
worker u n tra in a b le j  o f f i c i a l s  are ' "shocked a t  th e  casu a l approach® of th e  
Armour experim ent in  d e c la r in g  65 per cen t o f i t s  a p p lic a n ts  in e l ig ib le  
m erely on th e  bases o f a b a t te r y  o f im personal a p ti tu d e  t e s t s . 1* ^ ^
To be su re , th e  g re a t advances made in  technology and the  non­
te c h n ic a l  f ie ld s  make fu r th e r  education  a ^necessity  fo r  management as w e ll 
as fo r  th e  s k i l l s .  Time re p o r ts  th a t  l i t e r a l l y  m. . .hundreds o f U.S. 
companies, from sm all Texas p r in t in g  firm s to  A,T„ & T„, a re  sending th e i r
105XbM.
106Ib id . .  p . 242 .
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employees fo r th  to  w re s t le ,  sometimes fo r  weeks a t  a s t r e tc h ,  w ith  su p er- 
so p h is tic a te d  v e rs io n s  o f Monopoly*1,1 ■ One four-week course o ffe red  by 
th e  American Management A ssocia tion  co s t $850 per s tu d e n t. The American 
Bankers' A ssocia tion  a ls o  has numerous courses designed on th e  management 
l e v e l .  The armed fo rces  do a huge amount of t r a in in g  on both the  s k i l l  and 
management le v e ls .
Adult E ducation . More on th e  a d u lt education  le v e l  a re  the  many 
v o c a tio n a l schools s p e c ia liz in g  in  some s k i l l  or s k i l l s .  L i te r a l ly  hundreds 
of p r iv a te  and p u b lic  h igh schools a lso  o f fe r  courses o rie n te d  toward th e  
s k i l l s .  The N ational Education A ssocia tion  completed a study  over the  
period  from 194-7 to  1951 on “p u b lic -sch o o l a d u lt  education'* which increased  
51 p er cen t during  th i s  tim e. In 1951 th e  estim ated  enro llm ent reached 
4 - , 7 5 0 , 0 0 0 . Note th a t  t h i s  1951 f ig u re  equals th e  t o t a l  number o f s tu ­
den ts  en ro lled  in  h ig h er education, and about h a l f  the enrollm ent in  high 
schools today (1961 f ig u re s  estim ated  a t  4-,300,000 and 10,800,000 re sp ec ­
t i v e l y ) .  In C a lifo rn ia , . , .approxim ately  one te n th  o f th e  t o t a l  popu la tion  
of th e  s ta te  i s  c u r re n tly  p a r t ic ip a t in g  in  a d u lt-e d u c a tio n  programs sponsor­
ed by the  a d u lt  schools of the  s t a t e .
"'According to  Toynbee, a c iv i l i z a t io n  su rv iv es  only so long as  i t  
makes adequate response to  th e  challenges o f i t s  time Every techno­
lo g ic a l  change p re se n ts  new "challenges'* which re q u ire  so lu tio n s  in  which
108Time, LXXVIII (September 8 , 1961), 81-2.
^% o m er Kempfer, Adult Education (New York, 1955), p . 7.
■^Opaul H. S heats, C. D. Jayne and R. B. Spence, Adult Education 
(New York, 1953), p . 2 .
l^-Homer Kempfer, op. c l t . . p . 10.
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non-form al (as w e ll as form al) education  p lays a p a r t .  Consequently, th e
v ery  ra p id  in c rease  in  a d u lt  education  i s  not too s u rp r is in g .
However, the  p o in t i s  th a t  form al education  i s  on ly  a p o r tio n  of
th e  t o t a l  investm ent in  ed u ca tio n . W ithout adequate d a ta , i t  i s  hard to
say how much th a t  p o r tio n  i s .  C lark f e e ls  th a t  form al education  i s  not
" 1 1 2q u ite  o n e-h a lf o f th e  t o t a l  ed u ca tio n a l investm ent.
There i s  evidence th a t  th e  type o f education  under d iscu ss io n  (on- 
th e - jo b  tr a in in g  and a d u lt education) has been very  im portant in  R u ss ia ’ s 
abnorm ally high growth r a t e .  Labor i s  the S o v ie t 's  b ig g e s t inpu t by f a r ,  
and consequently , a sm all in c re a se  in  q u a li ty  would have la rg e  e f fe c ts  
upon p ro d u c tiv ity . S ch u ltz , in  a to u r  of R ussia , was very  im pressed by 
th e  amount o f p e rso n a l study  being done th e r e .  Each p la n t had a  study  
program in  which th e  Russians took g re a t p r id e . Almost a l l  th e  production  
workers were paid  on th e  piece-w ork b a s is  which undoubtedly spurs p a r t i c i ­
p a tio n  in  p la n t  s tudy  program s. In cen tiv es  to  improve the  c a p a b i l i t ie s  
o f ad m in is tra tiv e  p e rso n n e l, te c h n ic ia n s , and eng ineers include time o ff  
f o r  s tudy  "’. . .w i th  pay and r e la te d  a s s is ta n c e .  More im portan t s t i l l  a re
th e  prom otions, e n ta i l in g  an in c rease  in  pay, th a t  go to  those who success-
-rnf u l l y  complete such study  p r o g r a m s . R u s s i a ,  then  q u ite  f ra n k ly  views 
education  o f th i s  type as  an investm ent. She i s  s tro n g ly  b iased  toward 
th i s  type o f education , in  f a c t .  Only 1/2 o f those  14. to  17 years o f age 
a re  in  form al schools compared to  9/10 in  th e  United S ta te s ,  and only
"^ H a ro ld  F . C lark , op. c i t . . p . 273.
113 Theodore W„ S ch u ltz , "'Human C a p ita l; A Growing Asset,® Saturday 
Review (January 21, 1961), 39.
9 p er een t o f the  lab o r fo rce  have completed high school in  c o n tra s t  to  
30 per cen t in  the  United S ta te s .  Instead  of form al educa tio n , R ussian 
p lanners  have s tre s se d  o n -th e -jo b  t r a in in g  and se lf -e d u c a tio n  through 
p la n t  s tu d y  program s.
I s r a e l  decided to  experim ent w ith  th i s  type of t r a in in g  in  1952.
A tr a in in g  departm ent was e s ta b lish e d  w ith  20 people a tte n d in g  from 10 
d i f f e r e n t  e s ta b lish m en ts . '"The success of the  courses exceeded a l l  
e x p e c ta t io n s . . .  Increase  in  p ro d u c tiv ity  on the  t r a in in g  p ro je c ts  ranged 
from 20 p e r cen t to  as  h igh  as se v e ra l hundred per c e n t.® ^ ^
M igra tion . Another form o f investm ent th a t  in  th e  p a s t was 
exp lained  more in  so c io lo g ic a l terms than  any o ther i s  m ig ra tio n . The 
t r i t e  exp ression  was, How a re  you going to  keep them down on th e  farm 
a f t e r  seeing  gay Paree? I t  could very  w e ll be th a t  economic consider­
a tio n s  played a la rg e  p a r t  in  t h i s  movement o f f  th e  farm and account fo r  
th e  movement, p a r t ic u la r ly  among th e  young, out o f the  depressed a re a s  o f 
th e  country  today . By m igrating  to  a reas  th a t  have b e t te r  job  opportun i­
t i e s ,  l i f e - e a rn in g s  a re  enhanced. On a p u re ly  economic le v e l ,  the  young 
a re  more a p t to  m igrate  because th ey  have a longer p o te n t ia l  working 
l i f e  over which to  d isco u n t t h e i r  expense of moving. I t  seems reasonab le  
to  assume th a t  as  th e  m o b ility  o f the American worker becomes g re a te r  
s t i l l ,  t h i s  economic c o n s id e ra tio n  w i l l  p lay  an e v e r-g re a te r  r o le .
H ealth . Investm ent In  human c a p i ta l  by the methods brought out 
above i s  u s e le s s  u n le ss  you s t a r t  w ith  a h e a lth y  peop le . This would be
l-^Hy F ish , ^R aising  P ro d u c tiv ity  in  I s r a e l , 1* In te rn a t io n a l  Labour 
Review. LXVIII (Oetober-November, 1953), 385-6.
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analogous to  u s in g  in f e r io r  m etal in  th e  c o n s tru c tio n  of a machine.
H ealth  i s  th e  most obvious method of in c reasin g  e f f ic ie n c y , and no more
w i l l  be done here than  to  in d ic a te  some of i t s  p e c u lia r  economic asp ec ts
and to  b r ie f ly  d isc u ss  i t s  q u a n ti ta t iv e  im portance.
The e f f e c t  h e a lth  has upon p ro d u c tiv ity  i s  no t a new d isco v e ry .
For in s ta n c e , we f in d  A lfred M arshall c h a s tis in g  e a r l i e r  econom ists fo r
115tak in g  man a s  g iven .
. . . ' e a r l i e r  econom ists argued as though man's ch a rac te r  
and e f f ic ie n c y  were to  be regarded as a f ix e d  q u a n t i ty . . .
(Economics) i s  g e tt in g  to  pay every  year a g re a te r  
a t te n t io n  to  th e  p l i a b i l i t y  o f human n a tu re , and to  the  
way in  which th e  c h a ra c te r  o f man a f f e c ts  and i s  a ffe c te d  
by th e  p re v a le n t m ethods.of p roduction , d is t r ib u t io n ,  and 
consumption of w e a lth »1
No econom ists today would deny th e  economic im portance of h e a l th .  Never-
th e le s s ,  due to  the  p e c u l ia r i ty  o f th e  demand fo r  h e a lth  and th e  e x te rn a l
economies r e s u l t in g  from h e a lth ,  th e  economic a sp ec t has no t rece iv ed  the
emphasis i t  should re c e iv e .  The p re se n t con troversy  over p u b lic  h e a lth
seems to  have become enmeshed in  th e  moral and e th ic a l  a sp ec t (b esid es ,
o f course , th e  in e v ita b le  p o l i t i c a l  entanglem ent) to  th e  d e trim en t of
economic c o n s id e ra tio n s . That i s  to  say , the  p re sen t co n troversy  has
s h if te d  p u b lic  a t te n t io n  from th e  p reven tive  s id e  of m edicine to  the. cure
of s ick n ess  when i t  appears and to  whether i t  i s  or i s  no t degrading to
human d ig n ity  fo r  a person to  ask  fo r  and re c e iv e  m edical se rv ic e  he i s
unable to  pay f o r . '  U nquestionably, t h i s  i s  a problem b u t no t th e  problem.
P reven tive  h e a lth  i s  one good f o r  which consumer demand i s  no t based 
upon r a t io n a l i t y .  The evidences “ In every income group th e re  i s  a  heavy
11?Selma J .  M ishkin, “Toward a D e fin itio n  o f H ealth Economics,® 
P ub lic  H ealth R eports . LXXIII (September, 1958), 788.
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co n cen tra tio n  of expend itu res fo r  m edical care among those  fa m ilie s  who
116s u f fe r  i l ln e s s  o'* Only about a th i rd  of th e  pop u la tio n  see th e i r
d e n t i s t  in  any one y ea r , and only  about a f i f t h  of " 'physician se rv ic e s"
a re  d ire c te d  toward p re v e n tio n „ These da ta  s tro n g ly  suggest w. „ „ consumer
o u tlay s  a re  undertaken p r im a rily  to  cure or provide se rv ic e s  fo r  th e  s ick "
whereas more should be spen t fo r  -preventive p u r p o s e s . T h e r e  appears
to  be no doubt th a t  g re a te r  e f f o r t  in  p reven tive  medicine would cut g re a t ly
the  m edical b i l l s ,  and, more im portan t, d r a s t i c a l ly  reduce lo s t  working
tim e . In  1951, th e  United S ta te s  was spending about $4.00 per c a p i ta l  per
118year on p rev en tiv e  m easures.
The r e s u l t s  o f p reven tion  has been d ra m a tic a lly  dem onstrated in  th e  
p a s t .  In  New York C ity  between 1929 and 1939, a p rev en tiv e  d riv e  was 
conducted a g a in s t d ip h th e r ia .  The incidence was reduced from 14,000 to  
543, w hile th e  dea th  r a te  due to  d ip h th e ria  was reduced from over 1,000 a 
year to  22 per y ea r . “The h o s p ita l ,  m edical, and nu rsing  b i l l s  fo r  the  
care  o f d ip h th e r ia  in  1939 were only about $44,000. I f  to  th is  f ig u re  i s  
added the  t o t a l  co s t o f th e  d ip h th e ria  campaign fo r  te n  y ea rs , th e  f ig u re  
was under $500,000, or le s s  than  h a l f  o f the  m edical, h o s p ita l ,  and nursing 
c o s ts  fo r  th e  care o f d ip h th e r ia  in  1920 ($1 , 027, 000) , " ^ 9  We need no t go 
back 20 y e a rs , however, fo r  an example. The re c e n t d iscovery  of th e  Salk
l l 6 I b id . ,  p . 787. 
117Ib id .
l l 8 C0 E. A. Winslow, The Cost o f S ickness and the  P ric e  o f Health 
(Geneva, 1951), p« 68.
119Ibido, p.--14o
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Vaccine fo r  p o lio  and th e  r e s u l t s  of the  inocu lation 'cam paign  a re  proving 
to  be ju s t  as d ram atic . Since consumer r a t io n a l iz a t io n  appears to  be 
in o p e ra tiv e  in  reg ard s  to  h e a lth , th e  r e s p o n s ib i l i ty  o f p reven tive  medicine 
must f a l l  upon the  s t a t e . L e ft up to  th e  in d iv id u a l consumer, p rev en tiv e  
h e a lth  would be “undervalued, underp riced , and underproduced, u n le ss  adminis­
t r a t iv e  agencies (government or n o n p ro fit)  en tered  the  m arket.16̂ ®
E x tern a l economies r e s u l t in g  from p reven tive  h e a lth  measures seem 
to  have asp ec ts  in h e re n tly  t h e i r  own. A bstracting  from the  e f f e c t  age has 
upon c a p a b i l i t i e s ,  e x te rn a l economies a r is in g  from the  in cep tio n  o f a 
s k i l le d  lab o r fo rce  can cease to  e x is t  i f  th e  s k i l l  becomes o b so le te . But 
th e  a b i l i t y  used to  acq u ire  th i s  o bso le te  s k i l l  i s  s t i l l  p re sen t and can 
be used to  acq u ire  a new s k i l l .  I f  p reven tive  h e a lth  measures were such 
as to  allow  some m orta l d ise a se  to  run ram pant, s k i l l s  would no t only  be 
destroyed  b u t a lso  th e  c a p a b i l i t ie s  o f acq u irin g  those s k i l l s  along w ith  a 
la rg e  p a r t  o f th e  p o p u la tio n . Thus, re tro g re s s io n  in  t h i s  type of e x te rn a l 
economy can become much more sev ere .
The g re a te s t  lo s s  from sick n ess  and dea th  i s  lo s s  o f e a rn in g s . In  
1944s th e  “US Committee on th e  Costs of Medical Care® es tim a tes  “ . . . t h a t  
between #3 , 000, 000,000 and #4 , 000, 000,000 (between 1% and 2% o f the  n a tio n a l 
income) i s  th e  annual co s t o f tem porary and permanent d i s a b i l i t y . . . . “123.
In  1950, i t  was estim ated  th a t  tu b e rc u lo s is  alone co s t th e  United S ta te s  
" 1,000,000 years  o f fu tu re  w o r k i n g - l i f e . ’® - ^ ^  Hanlon in  1950 estim ated  th a t
"^®Selma J .  Mushkin, op. c i t . , p . 787.
^ C .  E. A. Winslow, op. c i t . , p . 13.
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th e  death  of a c h ild  in  th e  United S ta te s  rep resen ted  a n e t lo s s  to  the
economy rang ing  from $800 i f  a t  c h i ld b ir th  to  $20,000  i f  a t  18 years of
age a t  which tim e repayment of th e  investm ent would norm ally commence
However, th e  l a t t e r  f ig u re  is  too low, fo r  th e  o p p o rtu n ity  c o s t of
a tte n d in g  school was no t taken  in to  co n s id e ra tio n .
P reventive medicine has a la rg e r  ro le  to  p lay  on a world-wide b a s is
than  in  th e  United S ta te s .  In  1950, fo r  in s ta n c e , i t  was estim ated  th a t
m ala ria  a f f e c ts  about
. . .3 0 0  m illio n  persons per y ea r , accounts fo r  3 m illio n  deaths, 
and i s  re sp o n s ib le  fo r  a work lo s s  o f tw enty to  f o r ty  days per 
person per y e a r . I r r ig a t io n  and drainage programs a re  d i r e c t ly  
connected w ith  such a d isea se  as sch is to so m ias is , which i s  
con tacted  through in fe c t io n  from p o llu te d  w a te r . Such d ise a se s  
p re v a il  over wide a re a s  o f th e  A frican , Asian and American 
c o n tin e n ts | i t  has been estim ated  th a t  in  th e  Middle E ast alone 
from 20 to  30 m illio n  p erso n s, or 90 per cen t of the  r u r a l  popu­
la t io n ,  aye a f fe c te d . ^
These es tim a tes  argue e lo q u en tly  fo r  balanced development p ro je c ts .
A b strac tin g  from th e  reduced e f f ic ie n c y  r e s u l t in g  from i l l n e s s ,
E z e k ie l, in  a le c tu re  given in  P ak istan , compares th e  number o f b i r th s
req u ired  in  such a country  to  o b ta in  IB2,000  man-years1* of p roductive  lab o r
w ith  th e  number req u ired  in  th e  United S ta te s  to  produce '*2,000 man-years'*
of p roductive  l a b o r . In  P ak is tan , 750 b i r th s  a re  req u ired  in  c o n tra s t
to  HO in  th e  United S ta te s .  I f  h e a lth  s tandards were to  be ra is e d  to
le v e ls  comparable to  developed c o u n tr ie s , th e  reso u rces  in v ested  in  610
7
123 I b id . . p . H .
1ZA Ib id  o , p . 15.
■^M ordeeai E zek ie l, “'Human F ac to rs  in  Economic Development, 11 
Form ulation and Economic A ppraisal of Development P ro je c ts . I I  (United 
N ations Fab 1 ie a t io n s  ) 7 *573H .
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b ir th s  (750 -  140) o f whom 300 reach  1 year o f age, 200, 10 years of 
age, and only  100, 20 years o f age, would re le a se  a very  s u b s ta n t ia l  sum 
fo r  o th er purposes. Of course , the  se rio u s  problem of p reven ting  an
expanding popu la tion  above an optimum f ig u re  th an  r e a r s  i t s  d is to r te d
126head. Here, to o , education  could p la y .a  lead in g  r o le .  The la rg e ly  
u n su ccessfu l a ttem pt in  Ind ia  in  th e i r  b i r th  c o n tro l experim ent by the  
counting-of-beads method does no t d e tr a c t  from the  ro le  education  can p lay
4
b u t emphasizes th e  need fo r  g re a te r  investm ent in  ed u ca tio n .
By way of dem onstrating th e  importance o f h e a lth , Winslow p o in ts
out th e  very  close  c o r re la t io n  between poverty  and poor h e a l th ,  implying
th a t  a major p o r tio n  of poverty  i s  caused by th e  i l l  h e a l th  o f the  
127populace. However v a lid  the  c o r re la tio n  might be, th e re  e x is ts  the  
p o s s ib i l i ty  th a t  an o th e r, more im portant c o r re la t io n  i s  su g g estiv e , v i z . . 
t h a t  both  th ese  a t t r ib u te s  of th e  poorer co u n trie s  (poverty  and s ick n ess) 
a re  in v e rse ly  c o rre la te d  w ith  investm ent in  s k i l l s  and knowledge. That i s ,  
as th e  investm ent in  human c a p i ta l  i s  in c reased , poverty  and s ick n ess  
d ec rease .
In  summing up investm ent in  human c a p ita l  as b road ly  d efin ed ,
S chu ltz  makes n ine p o lic y  o b s e rv a t io n s ;- ^  l )  human c a p i ta l ,  l ik e  p h y s ica l 
c a p i ta l ,  ’"d ep rec ia te s , becomes o b so le te , and e n ta i l s  maintenance,'* bu t 
tax  laws do no t take th is  in to  co n sid e ra tio n ?  2) '"Human c a p i ta l  d e te r io r ­
a te s  when i t  i s  id le  because unemployment im pairs th e  s k i l l s  th a t  workers
-^6 C ete ris  P aribus, an optimum p o p u la tio n  i s  defined  as th a t  s ta b le  
p op u la tio n  which w i l l  produce th e  maximum outpu t p er c a p ita .
127C. E . A. Winslow, eg. c i t . ,  p . 75-7.
128Theo(3ore W. Schultz, ’"Investment in Human Capital,™ op. c it ., 
p. 13-15.
have acquired?" 3 ) s e v e ra l types of h indrances a re  p re se n t in  th e  choice 
of p ro fessio n s?  r a c i a l ,  r e l ig io u s ,  and p ro fe ss io n a l?  4-) th e  c a p i ta l  
market i s  more im perfect in  human c a p i ta l  investm ent than  in  o th e r types 
o f c a p i ta l  investm ent? 5) lsIn te rn a l  m ig ra tion , n o tab ly  the movement of 
farm  people in to  in d u s try , made necessary  by th e  dynamics o f our economic 
'p ro g re s s ,  re q u ire s  s u b s ta n t ia l  investm ent." ' Although th e  c o s t o f moving 
fo r  farm p a ren ts  might be too g re a t in  r e la t io n  to  th e  probable r e tu rn s ,  
i t  would pay so c ie ty  because “ ...♦ the c h ild re n  of th ese  fa m ilie s  would be 
b e t te r  lo ca ted  fo r  employment when th ey  were ready  to  e n te r  th e  lab o r 
m arket." The o v e r -a l l  q u a l i ty  o f urban education , d o l la r  fo r  d o l la r ,  i s  
undoubtedly b e t te r  than th e  q u a l i ty  of education  in  th e  country  schools or 
sm all farm ing communities , ^ 9  the  I g j w  income of most o f the  problem
groups (th e  Negroes, th e  d i f f e r e n t  n a tio n a ls ,  th e  m igratory  w orkers, tjie 
depressed  area people) can be construed p r im a rily  as the  r e s u l t  of non­
investm ent in  education , m ig ra tio n , and h ea lth ?  7) on th e  whole, S chultz  
f e e ls  th e re  i s  underinvestm ent in  education? 8 ) he b r ie f ly  debates th e  ques­
t io n  of whether a l l  th e  re tu rn s  from an investm ent in  education  should 
accrue to  th e  in d iv id u a l s in ce  p a r t  o f the  co st i s  supported by the  s t a t e .
He suggests  th a t  th e  p ro g ress iv e  income and in h e r ita n c e  ta x  take care of 
th e  q u e s tio n . 9 ) investm ent in  human c a p i ta l  i s  a l l  to  l ik e ly  to  be excluded 
from the  p lans o f undeveloped c o u n tr ie s .
129'I n  elem entary education , th e  country  schools as a  whole undoubt­
e d ly  g e t th e  le s s - q u a l if ie d  te a c h e rs . The high schools o f th e  sm all farm ing 
communities cannot a ffo rd  as  adequate la b o ra to r ie s  or l i b r a r i e s  as can the  
la rg e r  h igh sch o o ls , and th e  b e s t  teach ers  u s u a lly  seek schools th a t  a re  
b e t te r  equipped.
CHAPTER III
Human C ap ita l and Underdeveloped Areas
In th e  l a s t  ten  y e a rs , th e  idea of economic growth has experienced
a tremendous boom. “The idea  of p rogress was no t held  by th e  Greeks or
Romans or by the Medieval and Renaissance Europeans"1 bu t o r ig in a te d  " in
130th e  r a t i o n a l i s t i c  philosophy of th $  Enlightenment.™ The reaso n  fo r  
the  re c e n t boom i s  somewhat of a moot question,, However, the  improvement 
in  communication, the  growth of n a tio n a lism , and th e  "'Cold War™ probably  
ex p la in  the  b ig g es t p o r tio n . B e tte r  communication has brought about the 
r e a l iz a t io n  th a t  poverty  i s  no t an a c t  o f God and th a t  something can be 
done about i t ,  w hile n a tio n a lism  and th e  "Cold War"1 have stim u la ted  
i n i t i a t i o n  of the  “ something.
The o r ig in a l  answer to  th e  causes o f economic p rog ress  was th e  
a c q u is it io n  of p h y s ica l c a p i ta l  and an in c rease  in  the lab o r supp ly . But, 
a s  was dem onstrated e a r l i e r ,  th ese  in  them selves cannot account fo r  the  
growth o f income in  th e  United S ta te s .  The d a ta  p resen ted  suggest th a t  
human c a p i ta l  has played an im portant p a r t .  S chu ltz  claim s th a t  to  omit
human c a p i ta l  * . . . in  studying  economic growth i s  l ik e  try in g  to  ex p la in
131S o v ie t ideology w ithou t Marx.™
Horvat claim s th a t  th e  r a te  of investm ent i s  n e c e s sa r i ly  lim ite d  by
132the.am ount o f investm ent th a t  has taken  p lace in  human c a p i ta l .  He
130Theodore W. S ch u ltz , “Education and Economic Growth,™ op. c i t . .
p . 49.
131Theodore ¥ .  S ch u ltz , “ Investm ent in  Human Capital,™  og. c i t . ,  p . 3
132Branks H orvat, “The Optimum Rate o f Investment,™ Economic 
Jo u rn a l. LXVIII (December, 1958), 748.
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c a l ls  th e  amount o f human c a p i ta l  the " 'absorptive capacity4* and d es ig n a tes
133
i t  as  th e  “ (A) factor'*  which i s  determ ined as fo llo w s: l )  th e  z e a l and
w illin g n e ss  of th e  people brought about by th e  d e s ire  fo r  "‘p erso n a l 
c o n s u m p t i o n H i s  two excep tions a re  where th e re  e x is t  '"extreme in e q u a li­
ty 4* and where '"mass enthusiasm'* has been generated ; th e  former dampening 
th e  e f f e c ts  of a d e s ire  fo r  consumption and th e  l a t t e r  s tim u la tin g  z e a l 
and w illin g n ess  d e sp ite  th e  d e s ire  fo r  p erso n a l consumption (o r in  
a d d itio n  to  i t ) .  2) “H ea lth . 1* of course i s  obvious; 3 ) '"Factor knowledge11 
comprises a l l  degrees of s k i l l ,  inc lu d in g  s c ie n t i f i c  r e s e a rc h .” "The 
experiences o f p lanning  seems to  suggest th a t  knowledge (and c e r ta in ly  
no t investm ent re so u rces) i s  the most im portant scarce  f a c to r  in  under­
developed co u n trie s  w ith  o therw ise favourab le  s o c ia l  clim ate.'*  U) the  
l a s t  i s  termed “ economic and p o l i t i c a l  o rg a n iz a tio n .'* For in s ta n c e , an 
u n s tab le  government c e r ta in ly  i s  not conducive to  investm en t. These four 
make up th e  '*(A) factor'*  above. M ateria l investm ent ( I )  makes i t  p o ssib le  
to  expand th e  "(A) factor'*  and “ (A)'* l im its  ( I ) .
P lanning must be c a rr ie d  forward as f a r  in  th e  fu tu re  as  approxi­
m ations are  f e a s ib le ,  and adjustm ents w i l l  have to  be made c o n s ta n tly . I t  
i s  p o s s ib le , he c laim s, th a t  th e  ’*(A) fa c to r ," ' or the  l im i ts  imposed on 
investm ent ( i )  could w ith  time be com pletely ad ju sted  except fo r  knowledge. 
Although knowledge i s  l im i t le s s ,  the r a t e  a t  which i t  can be acqu ired  i s  
no t and might serve as th e  most se rio u s  stum bling b lo ck . Furtherm ore, a 
co n s tan t " 'read ap ta tio n "1 of th e  whole s o c ia l  and p o l i t i c a l  s tru c tu re  becomes
necessary  a s  development proceeds, and the  speed of i t s  '" read ap ta tio n "1 i s  
ano ther l im it in g  f a c to r .
133Ib id ., p. 751-2„
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V akil and Brahmanand a re  q u ite  c r i t i c a l  o f In d ia ’s Seeond P lan fo r
no t tak in g  in to  co n s id e ra tio n  the  '“f a c to r  knowledge" mentioned by H orvat.
The lack  o f adequate te c h n ic ia n s  and s k i l le d  workers co n trib u ted  to  the
slacken ing  of th e  growth r a t e .  Competition among employers w i l l  not
b rin g  about' an autom atic in c rea se  of supply because of th e  lack  of excess
c a p a c ity  in  In d ia 's  t r a in in g  in s t i t u t i o n s .  The au th o rs  p re se n t th re e  
134a lte rn a t iv e s ?  1) im port fo re ig n  s p e c ia l i s t s .  This method, though,
would k i l l  '“th e  s p i r i t  of i n i t i a t i v e 2 ) n a tiv e  personnel can be exported 
fo r  te c h n ic a l t r a in in g .  3) reo rg an ize  In d ia 's  ed u ca tio n a l system . To 
sh o rten  th e  "p erio d  of g e s ta tio n  in  reg ard s  to  th e  p rocess o f s p e c ia l i ­
z a tio n  in  v a rio u s  techniques and s k i l l s "  seems to  be a p o s s ib i l i t y .  To 
f a c i l i t a t e  th e  sh o rten in g  of th i s  period,, perhaps s p e c ia l iz a t io n s  could be 
broken down in to  sm aller u n its  of study1. An added advantage of s h o r te r  
"g e s ta tio n "  p eriods would be th e  longer period  of p roductive  l i f e .  Another 
q u ite  s e rio u s  l im itin g  f a c to r  b esides th a t  of te ch n ic ia n s  and s k i l l s  p o in t­
ed out i s  th e  in e f f ic ie n c y  and lack  o f e n tre p re n e u rs , " . . .b e c a u s e  of th e  
in c re a s in g  d i f f i c u l t i e s  o f management when the  s iz e  of the  u n i t  expands, 
th e  owners or en trep ren eu rs  might p re fe r  to  be con ten t w ith  only a lim ite d  
r a t e  o f developm ent.'*^^ '
E zek ie l p o in ts  out th a t  more i s  involved than  ju s t  p lanning  fo r  
and c o n s tru c tin g  th e  necessary  in s t i t u t i o n s .  Teachers have to  be tra in e d  
as  w e ll a s  i n s t i t u t i o n a l  a d m in is tra to rs .  An underdeveloped- country  ju s t  
s ta r t in g  to  develop can expect to  look forward to  "*15 to  20 years o f hard
N. V akil and P. R„ Brahmanand, P lanning fo r  an Expanding 
Economy (Bombay, 1956), p . 296.
^ I b id . .  p . 298.
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work” befo re  acq u irin g  "’a s u f f ic ie n t  supply of a l l  the  tra in e d  people®
i t  needso He r e i t e r a t e s  what L is t ,  Kyznets, S ch u ltz , H orvat, e t .  a l . .
m ain ta in ; v i z . ,  "One of the  g r e a te s t  d iffe re n c e s  between developed and
under-developed co u n tr ie s  i s  what t h e i r  people know and can do, • more than
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any d if fe re n c e s  in  th e i r  resou rces
E zek iel i l l u s t r a t e s  what he means by a seem ingly un im portant, bu t
a c tu a l ly  very  im portant example—th e  education  of women in  underdeveloped
c o u n tr ie s . They have l i t t l e  or no d i e t e t i c  knowledge, and the  ty p ic a l
home garden i s  p lan ted  to  only  one or two food p la n ts  w ith  the r e s u l t s
m an ifesting  i t s e l f  in  poor h e a lth .
You can grow in  a v eg e tab le  garden in  a q u a r te r  of an acre  
w ith  50 or 75 kinds of v e g e tab le s , more food than  you could 
grow in  an acre  o f wheat or an ac re  o f r ic e  in  t o t a l  c a lo r ie s  
and a  g re a t d e a l more food i n  the  e s s e n t ia l  item s necessary  
fo r  growth and h e a lth , both  v itam ins and m in e ra ls .-^7
Another example i s  th e  b ea tin g  of c lo th es  during  th e  washing p ro cess .
Beating wears them out about s ix  tim es as  f a s t  as  would be the  case i f
o th er means of washing were used . An improvement in  the  education  of
women would have th e  obvious e f f e c t  of re le a s in g  considerab le  re so u rces
fo r  o th e r investm ent purposes. In summing up h is  le c tu r e ,  E zek ie l s t a t e s : - ^
I  su sp ect you could double th e  s tandard  of l iv in g ,  the  
consumption standard  o f l iv in g ,  from the kind of food 
you e a t ,  the  kind o f c lo th e s  you wear, th e  kind of 
com forts you have in  your home, w ith  no more b a s ic  
p roduction  in  th i s  p a r t  o f th e  w orld, i f  on ly  women 
were tra in e d  today .
Maybe th i s  i s  an exaggera tion , b u t th e  p o in t i s  w e ll tak en .
^°M ordecai E zek ie l, og. c i t . ,  p . 570. S. T i l l e s ,  ""Productiv ity  in  
Underdeveloped C o u n trie s . 11 In te rn a t io n a l  labour Review. LXXII (December, 
1955), 503 f e e ls  lik e w ise .
1:3?I b id . .  p . $71.
•^% bid.„ p. 572.
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A re p o r t  by the  United Nations s ta te s  th a t  the h ig h es t p r io r i t y  in
investm ent in  human c a p i ta l  should be channelled  toward th e  a g r ic u l tu r a l
se c tio n , a t  l e a s t  in  the  i n i t i a l  s tag es  o f development. "We b e liev e  th a t
an in c rease  of 50 per cent in  two decades or le s s  would be p o ss ib le  even
w ithou t any s u b s ta n t ia l  re o rg a n iz a tio n  o f the  a g r ic u l tu r a l  system , i f
139farm ers were tau g h t modern t e c h n iq u e s . , . .1* The expense involved in  
gain ing  a 50 per cen t in c rease  in  a g r ic u l tu r a l  p roduction , th e  re p o r t  
m a in ta in s , would re q u ire  a minimum of 1 per cen t of th e  n a tio n a l income 
o f underdeveloped c o u n tr ie s .
A s tudy  done by Montague Yudelman on a g r ic u l tu r a l  development in  
I rs q  tends to  confirm  the im portance o f investm ents in  human c a p i ta l  
d ire c te d  towards th e  a g r ic u l tu r a l  s e c t io n . From approxim ately  1935 
through 1956, th e  Government o f Iraq  in creased  th e  c u l t iv a ta b le  land 
acreage by about 60 per cen t through i r r ig a t io n  and rec lam ation  p ro je c ts .  
The ou tpu ts o f b a r le y  and w heat, which accounted fo r  88 per cen t of th e  
new acreag e , a lso  in creased  by 60 per c en t. Thus, ou tpu t per acre  
remained approxim ately  th e  same as  b e fo re .^ "*  I t  was hoped, Yudelman 
says, th a t  g iv in g  ownership s ta tu s  to  th e  se ttlem en ts  on the  new land 
would r e s u l t  in  an improvement on th e  t r a d i t io n a l  methods o f farm ing. Yet, 
th e  g en era l r e s u l t s  were a " ra p id  d e c lin e  in  y ie ld s  from i n i t i a l  y i e ld s ."1 
"Thus in  I ra q , as  in  many o th e r underdeveloped a re a s , the  tendency in  pub­
l i c  investm ent in  a g r ic u ltu re  i s  to  s t r e s s  th e  improvement o f reso u rce
139United N ations, Measures fo r  the  Economic Development o f Under-  
Developed C ountries (New York, 195l77~P« 53.
"^■^Montague Yudelman, "Some Issues in  A g ric u ltu ra l Development in  
I ra q ,"  Journal o f Farm Economies„ XL (February, 1958), 80-1.
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p o te n t ia l  b u t no t improvement of methods of e x p lo itin g  th i s  ponten-
t i a l . « ^ l
A study  done on the  p o ssib le  e f f e c ts  o f an improved lab o r fo rce  
by Arnold C. H arberger concerning Chile a lso  emphasizes th e  importance 
of human e a p ita l„  He attem pts to  determ ine whether b e t te r  a l lo c a tio n  
of resou rces would f a c i l i t a t e  growth in  th a t  coun try . He s e ts  up a 
form ula g iven  by
g = S^L + im + r  + = t ,
where Ulgl!i i s  th e  growth r a t e ,
. . .S x  i s  th e  share o f labo r in  th e  n a tio n a l income, L 
th e  percen tage r a t e  o f growth o f the  (employed) lab o r 
fo rc e , i. th e  f r a c t io n  of n a tio n a l income devoted to  n e t 
investm ent, m a weighted average of the  n e t m arginal 
p ro d u c tiv ity  o f c a p i ta l  in  the  various segments o f the 
economy, r  th e  c o n tr ib u tio n  to  th e  r a t e  o f income 
growth of r e a l lo c a t io n s  o f the  re so u rces  of the economy, 
qL th e  c o n tr ib u tio n  of th e  improvements in  th e  q u a l i ty  
of th e  lab o r fo rc e , and t  the c o n tr ib u tio n  of tech n o lo g ica l 
advance.
He assumes in  the SlL f a c to r  th a t  n e ith e r  the  share of lab o r 
in  the n a tio n a l income nor th e  r a te  of growth of th e  la b o r fo rce  would be 
a f fe c te d  by improved a l lo c a t io n  p o l i c i e s H e  d isco u n ts  th e  *t im" 
fa c to r  because th e  low le v e l  of income in  C hile p red isp o ses  savings and 
th u s  investm ent to  a r e l a t iv e ly  sm all f ig u re .  He had p rev io u sly  estim ­
a ted  th a t  by a more ju d ic io u s  handling of C h ile ’ s t a r i f f ,  v i z . ,  u s in g  an 
ac ro ss -th e -b o a rd  p o lic y  in s tead  of the p re sen t d isc rim in a to ry  p o l ic ie s ,
1^1I b id . ,  p . 87.
Arnold-C„ H arberger, "■'Using th e  Resources a t  Hand More E f fe c tiv e ­
ly ,  !l American Economic Review. XLIX (May, 1959), L40.
^ Ib id . .  p. 1 U .
by reducing  the r a t e  of in f la t io n ,  and by reducing  “ the  in te rn a l ,  i n t e r ­
s e c to ra l  d is to r t io n s 16 in  regard  to  c a p ita l  and la b o r , C h ile ’s le v e l  of 
income could probably  be increased- about 15 p er c e n t. These r e a l lo c a t io n  
measures belong in  th e  fa c to r  bu t a re  only a one-shot method. A fter
they  have been com pleted, only th e  s l ig h t ly  h igher r a te  o f savings and th e  
“increased  p re c is io n  of co s t c a lc u la tio n s '1 w i l l  a f f e c t  th e  r a te  of the  
growth of th e  economy. I t  i s  in  the l a s t  two f a c to r s ,  “qx“ and “ t “ , on 
which Chilean hopes should r id e .
He draws a p a r a l le l  w ith  B ra z i l .  D espite B ra z i l ’s eq u a lly  poor
reso u rce  a l lo c a t io n ,  she has been p ro g ressin g  a t  th e  r a te  o f from 2 to  3
-per cent a y e a r . “ I  f in d  th e  only p la u s ib le  source of th i s  d iffe re n c e  to
be a d i f f e r e n t i a l  r a te  of te c h n ic a l p ro g re s s .,K̂ ^  T echnical p rog ress  i s
brought about by investm ents made in  human c a p i ta l .  “The rewards given by
th e  market to  e n g in ee rs , te c h n ic a lly  tra in e d  managers, agronom ists, and
o th e r te c h n ic ian s  them selves j u s t i f y  the  investm ent in  th e i r  t r a in in g  a t  a
r a t e  of r e a l  r e tu rn  which compares fav o rab ly  w ith  th e  b e s t re tu rn s  on
1Z.5m evstm ent in  p h y s ica l c a p i ta l  equipm ent....™  ^  Follow ing o th er w r i te rs  
on th e  su b je c t,  he f e e ls  th a t  more investm ent in  te c h n ic a l  t r a in in g  should 
be made in  C hile r a th e r  than  by sending C hilean workers to  fo re ig n  co u n trie s  
to  acq u ire  t r a in in g .  Human c a p i ta l  investm ents a re  not a one-shot in v e s t­
ment bu t a c o n s ta n tly  re c u rr in g  one. Consequently, th e  t r a in in g  of 
te c h n ic ia n s  should take p lace  in  th e  mother coun try .
B litz  approaches investm ent in  human c a p i ta l  in  underdeveloped a reas  
from a d i f f e r e n t  an g le . Even though lab o r i s  r e l a t iv e ly  p le n t i fu l  in
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•underdeveloped c o u n tr ie s , “ . .  „the  co s ts  of s k il le d  labo r se rv ic e s  in  
g en era l and o f maintenance work in  p a r t ic u la r  tu rn s  out to  be very  
h ig h .M“̂  He m ain tains th a t  maintenance co s ts  a re  an im portant f a c to r  
in  considering  investm ents in  p h y s ica l c a p i ta l .  The '‘m echanization" 
o f maintenance always tends to  la g  behind ,,lmecha.nization,,l o f in d u s try . 
Underdeveloped c o u n tr ie s , th en , might be making a m istake by in v e s tin g  
in  h ig h ly  lab o r-sav in g  machinery because s k i l l s  o f g re a t com plexity are. ,  
necessary  fo r  m aintenance.,
He f e e ls  th a t  ano ther a l te r n a t iv e  i s  p o s s ib le .  Perhaps th ey  can 
tak e  advantage of th e i r  overpopu la tion  problem by in v e s tin g  in  more second­
hand (o b so le te ) equipment and in  s k i l l s  of le s s  com plexity . Secondhand 
equipment i s  more lab o r in te n s iv e  because, i f  fo r  no o th e r reaso n , o f more 
breakdowns* '"To the  e x te n t th a t  underdeveloped a reas  make use  o f th e i r  
lab o r su rp lu s  to  t r a in  m aintenance personnel and to  ga in  a com parative 
advantage in  maintenance s e rv ic e , th ey  w i l l  be b e t te r  ab le  to  take  advan­
tag e  o f secondhand e q u i p m e n t T h e r e  a re  se v e ra l a sp ec ts  o f  t h i s  
approach? 1 ) th e  d if fe re n c e  in  th e  i n t e r e s t  payments alone between the  
purchase of new and secondhand equipment might amount to  more than  th e  
added maintenance c o s ts  o f th e  poorer equipment and th e  wages of id le d  
workers during  breakdowns! 2 ) th e  t r a in in g  of a s k i l le d  lab o r fo rc e  would 
n o t only help  to  reduce th e  ranks of th e  u n s k il le d  b u t a ls o  complement 
them. '"All in d u s tr ie s  re q u ire  some s k i l le d  lab o r and th e i r  a b i l i t y
"^R udolph  C. B l i tz ,  '“Maintenance Costs and Economic Development,
Jo u rn a l o f P o l i t i c a l  Economy. LX7II (December, 1959), 560.
^ I b i d . .  p. 567.
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to  absorb -unskilled labor i s  g e n e ra lly  lim ited  by th e  supply of s k i l le d  
1Z,8w o rk ers .,!r 3 ) investm ent in  s k i l l s  i s  conducive to  g re a te r  lab o r fo rce
m o b ility . I t  seems axiom atic th a t  a c e r ta in  amount of m o b ility  i s  a 
n ecessary  co n d itio n  of development. Also, underdeveloped a reas  have an 
advantage r e l a t iv e  to  developed a reas  in  th e  t r a in in g  of s k i l l s  because 
o f low o p p o rtu n ity  c o s ts .
B litz  a s s e r t s  th a t  ano ther reason  why underdeveloped co u n trie s  
should in v e s t in  s k i l l s  i s  th a t  co u n trie s  th a t  im port t h e i r  c a p i ta l  equip­
ment have no chance to  t r a in  t h e i r  maintenance workers during  the  p roduction  
p rocess as i s  the  ease in  developed c o u n tr ie s .
He suggests th a t  th e  investm ent in  s k i l l s  and secondhand machines 
was a major reason  fo r  Japan’s very  ra p id  growth. Japan e s ta b lish e d  
compulsory education  (1871) even before  Great B r i ta in ,  and her ed u ca tio n a l 
o u tlay s  as a per cen t of n a tio n a l income have been among the  h ig h e s t in  th e  
w orld. From 1950 to  1956, Japan’s ed u ca tio n a l ou tlay s have topped the 
world w ith  th e  excep tion  of R u s s ia 's .  They ranged from a low of 4 .81  per 
cen t o f n a tio n a l income to  a h igh  of 6,12 per cent during  the  7 years
s ta te d  above j by comparison, th e  re sp e c tiv e  range fo r  th e  United S ta te s
149was from 4 .09  to  5.19 per c e n t. Having more or le s s  accomplished the
investm ent in  s k i l l s ,  th e n , K indleberger i s  only h a lf  r ig h t  in  d e c la r in g
th a t  Japan’s success in  the  t e x t i l e  in d u s try  was because the  . in d u s try
150grew to  power on secondhand B r i t is h  m achines. . ,  J* He should have added
^ ^ Ib id . .  p . 565, Footnote No. 15. 
-^•9ib id . .  p . 567, Footnote No. 21. 
15° I b ld . .  p . 567.
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th a t  p a r t  o f the  answer to  Ja p a n 's  success in  t e x t i l e s  was because of her 
investm ent in  ed u ca tio n . ( I t  i s  assumed th a t  the  o p p o rtu n ity  c o s ts  were 
no t taken  in to  co n s id e ra tio n  in  the  above f ig u re s .  I f  n o t, then  th e  
com parative value of th ese  f ig u re s  a re  in  question  bu t no t th e  f a c t  th a t  
Japan made and i s  making la rg e  investm ents in  e d u c a tio n .)
I f  underdeveloped co u n tr ie s  would concen tra te  more on investm ent 
in  s k i l l s  and on secondhand (o b so le te ) equipment fo r  th e i r  c a p i ta l  r e q u ire ­
m ents, p r ic e s  o f th e se  c a p i ta l  goods would be b id  up. And th i s  would tend 
to  cause a more rap id  replacem ent by newer or more advanced equipment in  
th e  developed c o u n tr ie s . In  the  United S ta te s ,  h igher p r ic e s  fo r  second­
hand equipment would a c c e le ra te  what B litz  b e lie v e s  to  be a decreasing  
c a p i ta l  lo n g ev ity . He has a r r iv e d  a t  th i s  opinion by no ting  th e  decreasing  
n e t c a p i ta l  form ation  to  g ross c a p i ta l  form ation r a t i o .
The d a ta  a re  no t adequate enough to  say d e f in i te ly  th a t  th e  c a p i ta l  
lo n g ev ity  i s  d ecreasin g  in  th e  United S ta te s ,  bu t the  NCF/GCF r a t io  
suggests  t h i s  p o s s ib i l i ty .  One of B l i t z ' s  te n ta t iv e  ex p lanations o f th e  
ap p a ren tly  decreasin g  NCF/GCF r a t i o  i s  th a t  “An in c rease  in  th e  s tock  of 
knowledge may lead  to  increased  a n t ic ip a t io n  of obsolescence, which in  
tu rn  should r e s u l t  in  th e  d e lib e ra te  sho rten ing  of c a p i ta l  lo n g e v ity .“- ^ l
K indleberger sums up the  ease fo r  economic development in  reg ard  to
152
education  in  underdeveloped a reas  very  w e ll. He says s
In underdeveloped c o u n tr ie s . . . i t  i s  not enough to  c u l t iv a te
a handful o f en trep ren eu rs  and busin ess  e x ecu tiv es . P a r tly  
• the  requirem ent i s  fo r  v o c a tio n a l education  which can succeed
only  a g a in s t a background of l i t e r a c y  and elem entary schoo ling ;
151I b id . .  p . 563.
" ^ C h a r le s  P. K ind leberger, Economic Development (New York, 1958),
p. 89.
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p a r t ly  i t  i s  fo r  in -p lan t t r a in in g .  In p a r t ,  however, i t  
re q u ire s  wide d if fu s io n  of th e  values o f in d u s t r ia l  so c ie ty .
The r e l a t iv e  im portance of each requirem ent w i l l  have to  be l e f t  up to  
co n jec tu re  and experience.
I f  th e  d a ta  p resen ted  in  th is  paper a re  in  any sense v a l id ,  i t  
seems reasonab le  to  assume th a t  investm ent in  human c a p i ta l  could ex p la in  
in  la rg e  p a r t  th e  d iffe re n c e  in  growth r a te s  between th e  United S ta te s  
and G reat B r i ta in .  A ctu a lly , the  d iffe re n c e  in  th e  amount th a t  has been 
invested  in  form al education  between the  two c o u n trie s  i s  s t r ik in g .  Time 
re p o r ts  th a t  B r i ta in  spends l e s s  than h a l f  as much per c a p ita  on educa­
t io n  as th e  U. S„ One r e s u l t s  in  p ro p o rtio n  o f u n iv e r s i ty  s tu d en ts  to  
p o p u la tio n , B r i ta in  ranks 25th among a l l  c o u n tr ie s , behind Spain, fo r  
example, and even B u lg a r ia .11'153 Schultz re p o r ts  th a t  in  1900, 1 .8  per 
cen t o f the  lab o r fo rc e  in  the  United S ta te s  * . . .was employed in  s ta te  and 
lo c a l  schoo ls , whereas in  1901 in  Great B r i ta in ,  th e  per cen t was only 
0 oq«154 in  1950, the  f ig u re s  were 2.4, and 1.4- per cen t r e s p e c tiv e ly .  He 
p re se n ts  a tab le: which;, g ives-'a  s t i l l  b e t te r  p ic tu re  .1^5
^Based on t o t a l  enro llm ent in  co lleg e  and u n iv e r s i ty  (thus 
not r e s t r i c t e d  to  the  ages 19- 22 ) as a % o f th e  number of in d iv id u a ls  
in  th e  p o p u la tio n  of ages 19- 22 .
153Time, LXXVIII (September 1, 1961), 57.-
154-Theodore W. Schultz, 13 The Emerging Economic Scene and I t s  
to High School Education,1® op. c it ., p . 106.
PER CENT OF POPULATION OF VARIOUS AGES ENROLLED IN 
SCHOOLS IN GREAT BRITAIN AND THE UNITED STATES IN 1950
AGE GROUP Per Cent E nro lled
G reat United
B r ita in _____S ta te s
5-14—
15-18—
19-22-
94
12
4*
91
76
30
61
One would suppose, a p r io r i ,  th a t  th ese  d iffe re n c e s  would m an ifest them- 
se lv es  in  c a p ita l-o u tp u t r a t io s  in  which th e  amount of investm ent in  
human c a p i ta l  had no t been taken  in to  c o n s id e ra tio n , Kuznets, in  an 
in te n s iv e  study  o f c a p ita l-o u tp u t r a t io s  (excluding human c a p i ta l )  in  12 
c o u n tr ie s , dem onstrates in  h is  ,fTABLE i'*l56 th a -fc wh ereas no d e f in i te  
tren d  in  th e  c a p ita l-o u tp u t r a t io s  a re  p re sen t in  B r i ta in ,  a v ery  d e f in i te  
downward tre n d  i s  apparen t fo r  th e  United S ta te s ,
Now, a study  o f c a p ita l-o u tp u t r a t io s ,  over tim e fo r  a p a r t ic u la r  
country  th a t  has been experiencing  economic growth, where th e  “ c a p i ta l1* 
f ig u re  in  th e  r a t io s  in c lu d es  only p h y s ica l c a p i ta l ,  should m an ifest a 
d e f in i te  downward tre n d  given th a t  investm ent in  human c a p i ta l  i s  not 
m erely a consumptive good bu t i s ,  in  p a r t ,  s im ila r  to  an investm ent made 
in  p h y sica l c a p i ta l .
With the  above hypo thesis  in  mind, Kuznets* “TABLE I 1* shows th a t  
th e  gross dom estic c a p i ta l  form ation to  gross dom estic product r a t i o  fo r  
B r i ta in  ro se  from 9o0 in  1855-1914 to  10.6 du ring  th e  years 1895=1914, , 
1921-1938, and 1952-1958. During approxim ately th e  same number of years 
fo r  the United S ta te s ,  th e  r a t io  f e l l  from 21 .9  in  1869-1913 to  20 .1  
during  th e  years 1894-1933, 1919=1938, and 1946-1955. The n e t dom estic 
c a p i ta l  fo rm ation  to  n e t dom estic product r a t i o  shows a downward tre n d  fo r  
both  the United S ta te s  and B r i ta in ,  During th e  years s ta te d  above, B r ita in 's  
r a t i o  f e l l  from 7.3 to  6 .0  r e s p e c t iv e ly .  ■ For th e  United S ta te s ,  th e  r a t i o  
f e l l  from 13.1 to  8 .4  re sp e c t iv e ly .  To r e c a p i tu la te ,  from approxim ately
156? Simon Kuznets, “Q u an tita tiv e  Aspects o f th e  Economic Growth of 
Nations,® op. c i t . . p .  5.
1880 to  1955, th e  GDCF/GDP r a t i o  in  B r i ta in  ro se  from 9 .0  to  10*6? 
fo r  the  United S ta te s  th e  r a t io  f e l l  from 21 .9  to  20 .1  The NDCF/NDP 
r a t i o  fo r  the  same approximate number o f years f e l l  from 7.3 to  6 .0  in  
B rita in ?  in  th e  United S ta te s  th e  r a t io  f e l l  from 13.1 to  8 .4  Concen­
t r a t in g  on th e  NDCF/NDP r a t i o  on ly , i t  i s  seen th a t  th e  r a t i o  fo r  the 
United S ta te s  has experienced a much g re a te r  decrease  than  has th e  same 
r a t i o  fo r  B r i ta in .  Taking in to  co n sid e ra tio n  th e  much g re a te r  amount 
th e  United S ta te s  has invested  in  form al education  r e la t iv e  to  B r i ta in ,  
i t  would appear th a t  a t  l e a s t  p a r t  o f the  reaso n  why th e  United S ta te s  
has experienced a g re a te r  r e l a t iv e  growth r a t e  i s  because of th e  g re a te r  
amount of investm ent she has pu t in to  human c a p i ta l .  However, t h i s  con­
c lu s io n  has to  be d iscarded  fo r  fo u r reasonss l )  too  l i t t l e  i s  known 
about the  amount o f investm ent in  human c a p i ta l  in  G reat B rita in ?  2) 
th e re  i s  a s u b s ta n t ia l  d if fe re n c e  in  the n a tu ra l  resou rce  endowments 
between th e  two co u n trie s?  3 ) Great B r ita in  has experienced two d ev as ta tin g  
wars (World War I  and I I )  th a t  a f fe c te d  her p roductive  c ap ac ity  to  a 
g re a te r  e x te n t than  was tru e  fo r  the United S ta te s?  4) K uznets, in  th e  
same study  c ite d  above,p re sen ts  o ther c a p ita l-o u tp u t d a ta  (excluding human 
c a p i ta l )  computed on d i f f e r e n t  bases th a t  do no t bear out th e  conclusions 
from h is  "TABLE I " .  No doubt p a r t  o f th e  problem in  the  co n s id e ra tio n  of 
c a p ita l-o u tp u t d a ta  i s  as Kuznets suggests on page 14 o f t h i s  p aper. That 
i s ,  the  n o n -co n sid era tio n  of an a l l - in c lu s iv e  d e f in i t io n  fo r  c a p i ta l  causes 
erroneous f lu c tu a tio n s  in  th e  com putations o f c a p ita l-o u tp u t r a t i o s .  U ntil 
more accu ra te  d a ta  become a v a ila b le ,  th e  p re c ise  p a r t  human c a p i ta l  p lay s  
in  economic growth w i l l  rem ain unknown.
CONCLUSION
Although c a p i ta l  in  economic th eo ry  has been v a rio u s ly  defined  over 
th e  y ea rs , i t  became t r a d i t io n a l  to  include only p h y s ica l c a p i ta l  in  the 
d e f in i t io n .  Adam Smith i s  repu ted  to  have been th e  f i r s t  to  inc lude  th e  
'•‘acqu ired  and u se fu l a b i l i t i e s "1 (human c a p ita l)  of th e  populace w ith in  the  
concept o f c a p i ta l .  However, the  c la s s ic a l  n o tio n  of lan d , la b o r, and 
c a p i ta l  as being the  only p roductive  f a c to r s ,  along w ith  th e  g re a t in f lu ­
ence of M arshall, excluded any investm ent, except fo r  h e a lth , th a t  improved 
the  p ro d u c tiv ity  o f la b o r . Inadequate s t a t i s t i c s  tended to  obfuscate 
la b o r 's  r e a l  ro le  in  economic growth. Consequently, lab o r was g e n e ra lly  
considered  as a homogeneous u n i t .
Technology was suggested as th e  m issing f a c to r  o f the cause fo r  in ­
creased  p ro d u c tiv ity  in  the  United S ta te s ,  bu t a q u es tio n  rem ains. What 
a re  the  causes o f technology? I t  began to  be re a l iz e d  th a t  technology, 
however d e fin ed , depended upon g re a te r  knowledge being possessed by the  
populace. In order to  acq u ire  g re a te r  knowledge, investm ent in  th e  way of 
lab o r and p h y sica l c a p i ta l  i s  necessary . This investm ent should be con­
s id e red  as c a p i ta l  investm ent to  th e  e x ten t th a t  i t  in c re a se s  income. As 
Kuznets in tim a te s , i f  only p h y s ic a l c a p i ta l  i s  taken  in to  c o n s id e ra tio n , 
a  time measure o f p ro d u c tiv ity  i s  im possible because of th e  r e s u l t in g  
f lu c tu a tio n s  in  c a p ita l-o u tp u t r a t i o s .
From 1900 to  1956, the  t o t a l  amount o f investm ent made in  human 
c a p i ta l  in  th e  United S ta te s  as a per cen t o f g ross p h y sica l c a p i ta l  
fo rm ation  ro se  from 9 .0  to  3 4 .0 . Over th e  same p e rio d , th e  t o t a l  amount 
o f investm ent e n te r in g  human c a p i ta l  as a per cen t of n a tio n a l income ro se
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from 2 ,7  to  8 , 2 ,  Both comparisons a re  in  cu rren t p r ic e s .  Foregone 
earn ings of high school and co lleg e  s tu d en ts  comprised a su rp r is in g  amount 
o f th e  t o t a l  c o s t .  In 1900, foregone earnings averaged 26 per cent of the  
t o t a l  co s t and in  1956 th ey  averaged 43 per cen t.
Attempts to  measure the  re tu rn s  from investm ents made in  human 
c a p i ta l  a re  not to o  su c c e ss fu l because of th e  d i f f i c u l t i e s  encountered from 
the  p o ss ib le  re tu rn s  ensuing from e x te rn a l economies. N ev erth e less , Becker 
e s tim a tes  th a t  re tu rn s  a re  approxim ately 9 per c e n t.
There i s  no doubt th a t  in v e s tin g  in  an education  enhances l i f e - t im e  
incomes. Von Thiinen r e a l iz e d  th i s  f a c t  in  1826, and v ario u s  ed u ca tio n - 
income s tu d ie s  made during  f a i r l y  re c e n t tim es confirm  i t .  Of course , 
i t  could be th a t  th e  observed edueation-ineom e r e la t io n s h ip  i s  the r e s u l t  
o f  o ther causes such as g re a te r  in te l l ig e n c e  or fam ily  background.
M ille r a lso  found th a t  whereas th e  elem entary-high school income 
r a t i o  has been in c re a s in g , th e  h ig h -sch o o l-co lleg e  income r a t io  has been 
com paratively  s ta b le .  An e v e r-g re a te r  p ro p o rtio n  of th e  popu la tio n  i s  
becoming high school g rad u a tes , and a s t i l l  g re a te r  p ro p o rtio n  i s  gain ing  
a co lleg e  ed u ca tio n . These two tren d s should cause th e  r a t io s  to  move 
toward u n i ty .  Such has not been the case . M ille r  p ro ffe rs  a te n ta t iv e  
ex p lan a tio n  by no ting  th a t  th e  demand fo r  high school g raduates has in ­
creased  a t  a f a s t e r  r a te  than has the  demand fo r  elem entary  graduates where­
as  the  demand fo r  co lleg e  graduates has been ju s t  enough to  m ain tain  a 
s ta b le  h igh sch o o l-co lleg e  income r a t i o * ,
In v estin g  in  a form al education  i s  ju s t  one o f s e v e ra l ways o f 
in v e s tin g  in  human c a p i ta l .  Data on o n -th e -jo b  t r a in in g  a re  most inade­
q u a te , N everthe less , th e re  i s  evidence to  suggest th a t  la rg e  investm ents
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a re  being made h e re . Most o f the  major in d u s t r ia l  concerns in  th e  United 
S ta te s  have some type of employee t ra in in g  program. The American Manage­
ment A ssocia tion  and th e  American Bankers8 A ssocia tion  bo th  have numerous 
t r a in in g  courses d ire c te d  toward management. Labor un ions, th e  armed 
fo rc e s , and l i t e r a l l y  hundreds o f p r iv a te  and p u b lic  high schools have 
courses designed fo r  s k i l l s .
Adult education  i s  s t i l l  ano ther form o f investm ent in  human c a p i ta l .  
This type of education  i s  d is tin g u ish a b le  from o n -th e -jo b  t ra in in g  by th e  
in d iv id u a l assuming th e  i n i t i a t i v e  and pursuing  h is  course of study  inde­
penden tly . In 1951, th e  N ational Education A ssocia tion  estim ated  th a t
th e  "p u b lic -sch o o l a d u lt  education'* enrollm ent was 4 ,750 ,000 . By way of
1
comparison, th e  1961 es tim ate  fo r  enrollm ent i n ‘h igher education  i s  about 
4 ,300 ,000 . These f ig u re s  adequate ly  dem onstrate th a t  investm ents in  form al 
education  a re  only a p o r tio n  o f th e  t o t a l  investm ent being made in  education. 
Data a re  not a v a ila b le  to  determ ine the  s iz e  of th a t  p o r tio n , b u t C lark 
f e e ls  th a t  form al education  i s  le s s  than  o n e-h a lf the t o t a l  amount of 
re so u rces  e n te r in g  education .
In d ic a tio n s  a re  th a t  o n -th e -jo b  tra in in g  and a d u lt  education  were 
major fa c to rs  in  th e  ra p id  growth of th e  S o v ie t economy. Whereas only  
50 per cent o f R ussian ch ild re n  in  th e  14 to  17 age b rack e t a re  e n ro lled  
in  h igh school in  comparison to  90 per cent in  the  United S ta te s .  Schultz 
re p o r ts  th a t  alm ost every in d u s t r ia l  p la n t in  R ussia has a t r a in in g  program 
fo r  employees. Managers, tech n ic ian s , and engineers', a re  g iven  in c e n tiv e s  
through pay r a i s e s  and promotions to  complete study  program s. R ussia has 
co n sc io u sly  emphasized th e  p r a c t ic a l  s id e  o f educa tio n .
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Two o ther forms of investm ent th a t  c o n tr ib u te  to  human c a p i ta l  but
which do not re q u ire  le a rn in g  per se a re  m ig ra tion  and th e  improvement
of h e a l th .  By m igrating  from a reas  o f poor job o p p o rtu n itie s  to  a re a s
of good job  o p p o r tu n itie s , l i f e - t im e  earn ings a re  in c re a se d . Depending
upon th e i r  income b ra ck e t, m igration  by people in  middle age or o ld e r
might no t pay because of a sh o r te r  period  of time over which they  must
recoup th e  expense of moving. However, so c ie ty  would s t i l l  r e a l iz e  a
gain  because th e  ch ild re n  of th e se  o ld e r people would be b e t te r  s i tu a te d
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to  e n te r  th e  lab o r market when they  became of age.
H ealth , o f course , i s  b a s ic  fo r  labor p ro d u c tiv ity . The g en era l 
consensus i s  th a t  more could be done in  th e  way of p rev en tiv e  m edicine.
The g r e a te s t  lo s s  r e s u l t in g  from i l ln e s s  i s  no t th e  d i r e c t  c o s ts  o f  the 
i l l n e s s ,  bu t th e  lo s s  in  working tim e. Thus, i f  g re a te r  e f f o r t  were to  be 
p u t in to  d isco v erin g  and e lim in a tin g  the  causes o f the  a ilm en ts th a t  in ­
f l i c t  mankind in s te a d  o f in to  curing  s ickness when i t  appears, J o s t  working 
time would be reduced . P reven tive  medicine i s  one a rea  in  which consumer 
choice i s  in o p e ra tiv e . A ll th e  evidence suggests th a t  the  m a jo rity  o f 
consumer expend itu res fo r  h e a lth  purposes have been made as a r e s u l t  of 
s ick n ess  and no t fo r  the  p rev en tio n  of s ick n e ss . L e ft up to  the- consumer, 
much le s s  would have been spen t on p rev en tiv e  medicine than  has been th e  
case . Consequently, th e  s ta t e  must assume th e  r e s p o n s ib i l i ty .
Human c a p i ta l  should be a major co n s id e ra tio n  in  the  p lans fo r  de­
velop ing  th e  underdeveloped a reas  of the w orld. Development was o r ig in a l ly  
thought to  re q u ire  an e v e r-g re a te r  amount o f p h y s ica l c a p i ta l  r e l a t iv e  to  
la b o r . No doubt t h i s  i s  t ru e ,  bu t development a lso  re q u ire s  more complex 
p h y s ic a l c a p i ta l  which in  tu rn  re q u ire s  a more knowledgeable and thus a
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more e f f i c i e n t  labo r fo rc e . Human c a p i ta l  p red a tes  p h y s ica l c a p i ta l .
E zek ie l adequate ly  dem onstrates the  th e o r e t ic a l  re tu rn s  p o ss ib le  
from .theo re tiea l investm ents made in  th e  education  o f women a lo n e . And 
Yudelman dem onstrates a more genera l and concrete con firm ation .
Human c a p i ta l  a lso  should be a c o n s id e ra tio n  in  the  choice of 
p h y s ica l c a p i ta l  req u ired  by underdeveloped a r e a s . .  That i s ,  i f  underdevel­
oped co u n trie s  would in v e s t more in  s k i l l s  and secondhand equipment, a 
c e r ta in  amount o f r e l i e f  would be given to  th e i r  o v er-popu la tion  problem 
b esid es  th e  gain ing  of a s k i l le d  lab o r fo rc e . B litz  suggests  th a t  the  
buying of secondhand machines in s te a d  o f new ones would save enough in  
in t e r e s t  paym ents'alone to  cover the  added co s ts  of m ain tain ing  th e  o ld er 
m achines. He f e e ls  th a t  a major reason fo r  Japan’s success in  h er d riv e  
toward economic development was the  e a r ly  emphasis she placed  on education  
and because o f her co n cen tra tio n  on th e  purchasing of secondhand t e x t i l e  
equipment from B r i ta in .
I f  human c a p i ta l  i s  as im portan t in  economic growth as i t  appears to  
be, th en , th e o r e t ic a l ly ,  i t  should be p o ss ib le  to  d is t in g u is h  a country  th a t  
has made le s s e r  investm ents in  human c a p i ta l  by comparing c a p ita l-o u tp u t 
r a t io s  in  which the amount of human c a p i ta l  has been excluded. However, an 
a ttem pt a t  such a comparison between th e  United S ta te s  and B r i ta in  has to  
be d iscarded  because of th e  p au c ity  ©f d a ta  fo r  B r i ta in  and because as y e t 
too  l i t t l e  i s  known about th e  causes of the f lu c tu a tio n s  in  c a p ita l-o u tp u t 
com putations.
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